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8K ON BOARD MEMORY! 
5K RAM 3K ROM or 4K RAM, 4K ROM (Ilink 
selectable) Kit supphed with 3K RAM. 3K ROM 











2 MICROPROCESSORS 


280 the powerful CPU with 158 instruction, including 
all 78 of the 8080. controls the MM57109 number 










System expandable for up to 32K memory cruncher. Functions include +. —, * squares, 
roots. logs gxponenti trig functions, inverses etc 
2 KEYBOARDS! Range 10 9916 9x 19°" to 8 figures plus 2 exponent 
56 Key alphanumeric keyboard for entering high level digits 
language plus 16 key Hex pad for easy entry of 
machine code 
EFFICIENT OPERATION 


Why waste valuable memory on sub routines for 
numeric processing? The number cruncher handles 
everything internally! 


GRAPHICS! 


64 character graphics option — includes 
transistor symbols! Only £18 20 extra! 


MEMORY MAPPED 

high resolution VOU circuitry using discrete 
TTL for extra flexibility Has its own 2K 
memory to give 32 lines for 64 characters 


RESIDENT BASIC 

with extended mathematical capability Only 
2K memory used but more powerful than 
most BK Basics 


KANSAS CITY 


low error rate tape interface 


1K MONITOR 


resident in EPROM 


SINGLE BOARD DESIGN 


Even keyboards and power supply 
circuttry on the superb quality double 
sided plated through-nole PCE 


COMPLETE 


KIT ONLY 


£275.00 


+VAT 


// COMP BO 


Fan nn ene eee 


Cabinet size 19 0" «x 15 7'' w 3.3" 


POWERTRA 


The kit for this outstandingly practical design by John Adams being published in a series of articles in Wireless World really is complete! 


Included tn the PSI COMP 80 scientific computer kit is a professionally finished cabinet. fibre-glass double sided, plated- through-hole printed circuit board. 2 
keyboards PCB mounted for ease of construction. IC sockets, high reliability metal oxide resistors, power supply using custom designed toroidal transformer 2K 
Basic and 1K monitor in EPROMS and, of course, wire. nuts. bolts. etc 


Television by courtesy of Rumblelows Ltd price £58 62 


PSI Comp 80.Z80 Based powerful scientific computer 
Design being published in Wireless World — NOW! 
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SYSTEM 
EXPANSION 
COMING 
SHORTLY! 


e.g. 
Memory Expansion 
Printer Interface 
Prom Programmer, 
etc. 
etc. 











Kit also available as separate packs: e€ g 
PCB. Keyboards. Cabinet. etc 












PCB size 16 O''x12 5” 





Value Added Tax not included in prices 


PRICE STABILITY: Order with confidence. Irespective of any price 
changes we will honour all prices in this advertisement until September 
th, 1979. if this month's advertisement is mentioned with your order. 
Errors and VAT rate changes excluded. 


EXPORT ORDERS: No VAT. Postage charged at actual cost plus 50p 
handling and documentation. 

U.K. ORDERS: Subsequent to 15% surcharge for VAT. NO charge is 
made for carriage. Or current rate if changed. 


SECURICOR DELIVER: For this optional service (U.K. mainland only) 
add £2.50 (VAT inclusive) per kit. 


UK Carriage FREE 


POWERTRAN COMPUTERS 


(a division of POWERTRAN ELECTRONICS) 


PORTWAY INDUSTRIAL ESTATE ANDOVER 
ANDOVER HANTS SP10 3MN (0264) 64455 
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icro training system 
COPY RIGH 


TRS—80 MINI LEDGER 


All your own words 
Account for this. 


PRINTOUT 
NASCOM TELE 


5000 AD 
Eat yer mask off Darth Vader 


GRAVE WORK FOR PET 

Dead good application report! 
ining routines 

PET BUS EXPLAINED 


NANOCOMPUTER 
MOTOROLA PIAs 


ACORN REVIEW 


When it’s small it’s how it’s used. . .how good can ACORN be? 


NEWS 

All that goes on goes in! 
SOFTSPOT 

Enterta 

M 

Just the ticket 

Putt 
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TEN TERPRISES 


Essex, IG1 1PJ, England 


01-553 1001 

A COMPREHENSIVE SELECTION OF MICROCOMPUTER BOOKS AND 
MAGAZINES FOR THE HOBBYIST, EDUCATIONALIST, PROFESSIONAL 
AND RETAILER 





introduction to Microcomputers: 

Vol 0: Beginners Book 

Vol 1: Basic Concepts 

Vol 2: Some Real Microprocessors (without binder) 
Vol 2: Some Real Microprocessors (with binder) 
Vol 3: Some Real Support Devices (without binder) 
Vol 3: Some Real Support Devices (with binder) 
Updating subscription (6 issues) for Vol 2 

Updating subscription (6 issues) for Vol 3 

Updating subscriptions for Vol 2 & 3 

1 Updating issue (specify for Vol 2 or 3) 

1 Binder (Specify for Vol 2 or 3) 


6800 Programming for Logic Design 
8080 Programming for Logic Design 
Z80 Programming for Logic Design 


BASIC Computer Games 

What To Do After You Hit Return 

8080 Galaxy Game 

Programming the 6502 

Computer Rage (A Board Game) 

Artist and Computer 

PIMS — A data base management system 
Games, Tricks & Puzzles for a Hand Calculator 


280 Instruction Handbook 

8080 Programmers Pocket Guide 
8080 Hex Code Card 

8060 Octal Code Card 





Or Dobbs Joumal Vol 1 

Best of BYTE 

Scelbi BYTE Primer 

Best of Creative Computing Vol 1 
Best of Creative Computing Vol 2 
Best of MICRO — 6502 journal 


808048085 Assembly Language Programmin 
6800 Assembly Language Programming : 
8080 Software Gourmet Guide and Cookbook 
6800 ee gellin Guide and Cookbook 
6800 Tracer — an aid to 6800 Program D-Bugging 
Program Design 


Magazine Subecriptions: 


Subscriptions start with 3 weeks 
MICRO-6502 Journal (12 issues) 

* Personal Computing (12 issues) 
Interface Age (12 issues) 
Dr Dobbs Joumal (10 issues) 
Computer Music Journal (4 issues) 
Recreational Computing 
BYTE (12 issues) 
Creative Computing (12 issues) 
Kilobaud (12 issues) 


THIS LIST CANCELS ALL PREVIOUS PRICE LISTS: EFFECTIVE JANUARY 197 


Microprocessors from Chips to Systems 
Microprocessor Interfacing Techniques 
2780 Microcomputer Handbook 

TV Typewriter Cookbook 

T.T.L. Cookbook 

CMOS Cookbook 

IC OP-AMP Cookbook 

RTL Cookbook 

IC Timer Cookbook 

The Cheap Video Cookbook 


Introduction to Personal and Business Computing 

Getting Involved with your Own Computing 

Your Home Computer 

How to Profit from Your Personal Computer 

Calculating with BASIC 

Hobby Computers are Here 

New Hobby Computers 

Understanding Microcomputers and Small Computer Systems 





Users Guide to North Star BASIC 

Instant BASIC 

Basic BASIC 

Advanced BASIC 

My Computer Likes Me... When! Speak in BASIC 
Introduction to PASCAL 

SCELBAL — High Level Language + Supplements 


Accounts Payable and Accounts Receivable 
Payroll with Cost Accounting 
General Ledger 


Basic Software Library: 
Vol 1: Business and Games Programs 

Vol 2: Maths, Engineering and Statistical Programs 
Vol 3: Advanced Business Programs 

Vol 4: General Purpose Programs 

Vol 5: Experimants Programs 

Vol 6: Miniature Business System 

Vol 7: Chess/Medbil/Wdproc Programs 


Some Common BASIC Programs 
Computer Programs that Work lin BASIC) 
First Book Of KIM 


8080 Standard Monitor 

8080 Standard Editor 

8080 Standard Assembler 

Special Package: 8080 Assembler, Editor, Monitor 
Bar Code Loader for 6800, 8080, Z80 and 6502 
Tiny Assembler for 6800 Systems 





Magazine Back Issues: 
Micro-6502 Journal 
Personal Computing 
Interface Age 

ROM 

Dr Dobbs Joumal 


Computer Music Jourmal 

People’s Computers (recent issues called Recreational Comoutes 
BYTE 

Creative Computing 

Calculators and Computers 

Kilobaud — reprints only 

73 


Magazine Storage Box (Holds 12) 





9 DUE TO FLUCTUATIONS OF THE DOLLAR. PRICES SUBJECT TO CHANGE WITHOUT 
NOTICE. : Sees th ie Sata! =F" 
HOW TO ORDER | Send to address above All Orders must be Prepaid 
Indicate Payment Method: Total Enclosed £0505. 05455 


Please note our prices include postage 
and packing, but not insurance, if 
wanted add 12p for every £10 of 
books ordered. Make cheques, PO's 
etc. payable to: 


L.P. Enterprises. CreditCardNo.... 
CREDIT CARDS accepted 

BARCLAYCARD VISA/ACCESS Neste ye cee 
DINERS CLUB /AMERICAN EXPRESS 

N.B. Diners Club orders cannot be accepted Address 

by telephone. 

Phone: 01-553 1001 for Credit Card ee ee ee 
orders (24-hr answering service) | 


Signature 


aso ee oe pe ee ow lee eee oe ee OP te 


i a oe ho ee et fe 2 (el oe cee 


Siraliceatig unter: My cheque, P.O.,|.M.O. is enclosed in Sterling on U.K. Bank 


SRK ghile Charge to Barclaycard/Visa/Access/Diners/Amercan Express 


oe ee 


All publications are published in U.S.A. and shipped air-freight by L.P. Enterprises. In unusual cases, processing may exceed 30 days 
Prices subject to change without notice. 
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TEXAS REVEALED 


Because the news item on the 
Texas home computer in last 
month's issue was rather a stop 
press affair we had to hold the 
photo back, Here it is in all its 
glory and a little more inform- 
ation. The machine is based on 
the TM9900 16 bit processor, 
as expected, and the comment 
from the rest of the industry 
generally seems to be one of 
relief rather than worry. The 
machine even rated a mention 
in the Sunday Telegraph, the 
height of respectability? 


HARDING RENAMES 


The TRS-80 software house of 
A.J. Harding is now Known as 
A.J. Harding (Molimerx). Moli- 
merx is a loose Latin translation 
of software, believe it or not! 
New software available includes 
a Level It! BASIC from Micro- 
soft, Newdos which will replace 
TRS DOS 2.1, a game called 
Corplan and a games series 
called Adventure. All these are 
upto the usual high standard 
and for further details please 
contact A.J. Harding (Moli- 
merx) at 28 Collington Avenue, 
Bexhill on sea, E.Sussex or ring 
0424-220391. 


NASCOM NEWS 


At last we have had a newsletter 
from the INMC. Numbered as 
issue 2, we never saw No.1, it 
contains a variety of hardware 
and software notes, as well as 
some programs. The address to 
write to for club details is 


puters Ltd, 121 


INMC, c/o Nascom Microcom- 
High Street, 
Berkhamsted, Herts HP4 2DJ. 


Also in the news this month is 


STATISTICS SELL 


Scion Computer Services have 
installed 100 Micom Micro 800 
statistical multiplexers in 6 
months. Micro controlled it 
allows up to 16 asynchronous 
data terminals to share a single 
line and up to two synchronous 
devices at the same. time. 
Options are available for speeds 
between 50 and 9600 Band and 
all have built in test facilities. 
By using statistical techniques 
the unit can double the channel 
capacity of a conventional time 
division multiplexer by assigning 
data rates dynamically. For 
more information write to Scion 
at Brick Close, Kiln Farm, 
Milton Keynes MK11 3EJ or 
ring 0908-505656. 
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ex Nascom Software Director, 
Tony Rundle who has left to 
form a software company called 
Starbase. They will be produc- 
ing software _ initially for 
Nascom 1 and 2 but hope to 
expand to PET and Superboard. 
Users with proven software are 
invited to submit for public- 
ation under royalty. Contact 
Starbase on St Albans 33137 or 
write to Waxhouse Gate, 15 
High Street, St Albans, Herts 
AL3 4EH. 











CROMENCO DEAL 
AGAIN 


Sheffield is the latest target for 
Cromenco, they have just app- 
ointed Datron as dealers for 
their range. Typical system 
prices are £6250 for the Z 2—H 
and system 3 at £3444. Datron 
also supply the ITT 2020 and a 
range of software, peripherals 
and books. Datron are to be 
found at 1 Prospect Place, 
Sheffield S17 4HZ. 


SDS-100 —_ 


QOnUa ame ||S0s-10 


D.C. POWER SUPPLIES 




























Now, like Intel, Motorola and National you can buy 
Power-One open frame power supplies and enjoy 
quality and reliability at LOW LOW prices. Over 70 
different models to choose from including floppy 
disc drive supplies as well as single, double, triple 
and quad output. 


Single Output 


5V at 2.7A w/OVP 
5V at 5.4A w/OVP £41.50 
12V at6A £67.50 
T5V at5.4A4 













Technical Features 















@ 32,000 (or 64,000) Bytes of Random Access Memory 
. e Dual Output @ 1,000,000 Bytes of Active, On-line Diskette Storage 
Floppy Disc Drive @ 12 inch Video Display Screen (24 lines of 80 characters) 
Supplies ret . Uy . nea aes e Capacity for 8,000 Bytes of Programmabie Read Only Memory 
— Avith connector: end: cables for + 5V at5.4A w/OVP £78.00 @ Full Upper and Lower Case Keyboard with Numeric Pad and Cursor 


Controls 

@ Z80 Central Processing Unit 

e Parallel and Serial Input/Output Ports for peripheral equipment 

e Key Lock Switch 

@ Video Blinking, Underlining, Reverse and Protected Field 
Enhancements 

e Compatible with the Total System Business Software as well as 
C-Basic, Disk Fortran, Cobol and CP/M Disk Operating System 


Shugart drives if required. 


CP-249 — drives one mini drive £33.00 . 

CP-323 — drives two mini drives £860.00 Triple Output 

CP-205 — drives one Shugart SA800 

or equivalent 8” drive £58.00 5V, 9-15V, -5, -12, -15V at 1.8A to 10.8A 
CP-206 — drives two SA800 £76.00 From £41.00 to £137.00 








Discount available to bona-fide educational establishments. Quantity 
discounts start at five units. Trade enquiries welcome. 
Send large SAE for full catalogue and price list. 









Complete with CP/M Operating System £4,260 
COMPUTERS LTD., 
Z Kgs bef 133 Woodham Lane, New Haw, Weybridge, Surrey 
LOLA A A 


65 VICEROY CLOSE 
BRISTOL ROAD 
BIRMINGHAM BS 7UT 
21 440-5671 

KT15 3NJ. Tel: 093 23 45421. Telex. 8813487. 


Qin DIRECT DAMA MARKETING LID 


44 High Street, Brentwood, Essex. CM14 4AJ 


DDM Have Chosen Commodore Pet! 
Now available from £520 


*Add-ons_ include 
new DEC LA 34 
table top printer 
*Floppy disks for 
faster access 
- storage 

% *Ready-made  soft- 
ware for many 
applications 

*As a first machine 
for business, for 
college, for home 


TO BUY OR RENT TEL: 


BRENTWOOD (0277) — 229379/213273 












: 
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RED IS THE COLOUR 


Our apologies are due to Trans- 
Am who loaned us the Compu- 
color for review in our June 
issue. We neglected to credit 
them for their assistance in the 
production of the article, sorry 
chaps. 


FULL FLOPPY FOR 
TRS—80 


Parasitic Engineering of Berkley, 
California have announced a full 
suzed floppy for Tandy’s 
TRS-80. Based on the Shugart 
800 it is fully compatible with 
existing units and can be inter- 
mixed. Plugging directly into 
the expansion’ interface _ it 
converts the controller from 
5%" to 8" and/or 5%" and 
allows continued expansion via 
the port. Selling for $995 inc- 
lusive you should contact 
Parasitic at Box 6314, Albany, 
CA94706 for details. 


ITS LOGICAL! 


Vero have produced a new 
double Eurocard for their VIP’s 
range. Totally uncommitted it is 
fitted with gold plated 
terminals, two 96 by 96 indirect 
miniwrap connectors and is 
designed for wire wrapping 
prototypes. The board can carry 
8 to 60 pin IC’s and has both 
ground and power rails. For 
more info please write to Vero 
Electronics at the _ Industrial 
Estate, Chandlers Ford, 
Eastleigh, Hampshire SO5 3ZR., 


NASCOM HARDWARE 


Exclusively announced to us 
this week was news of an ana- 
logue Output control board by 
Microdigital. Designed to plug 
directly onto the Nasbus it has 
sixteen 200 mA relays and can 
be addressed to any of the 256 
ports of the Z80. Access can be 
made through machine code or 
BASIC. A bare PCB with 
manual will cost around £15 but 
kits will be available. The boards 
are single sided with gold plated 
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edge connectors and have the 
component legends printed on. 
Designed by Mike Coathup of 
Microdigital it will use standard 
low power TTL and will be the 
first in a range of 1/O boards 
produced for various systems. 
Next in line is an input board 
for the Nasbus with 16 channels 
of analogue information, allow- 
ing intelligent real time control 
of domestic and _ industrial 
environments. Contact Micro- 
digital at 25 Brunswick Street, 
Liverpool L2 OBJ. 








NEWS 


ANALYSE YOUR 
PROBLEMS 


Motorola have brought out a 
‘new microcomputer analyser 
designated the M68 UCANA, 
try saying that quickly! 
Designed as a_ stand-alone 
portable test unit it can be used 
for checking out 6800 based 
systems. Weighing in at 21 
pounds and ffitted into an 
attache case it would be ideal 
for a field engineer. The unit 
provides both in circuit circula- 
tion and = signature analysis 
allowing tests to be carried out 
at both system and component 
levels. For more detail contact 
Motorola at York House, 
Empire Way, Wembley, Middx 
HAS OPR. 


NEWBEAR CUT COST 


Prices of both the SYM-1 and 
KTM-2 have been reduced by 
Newbear. The SYM single board 
computer based on the 6502 
with keypad, 4K monitor in 
ROM and 1K RAM expandable 
to 4K on board has been red- 
uced to £160 and the 8K BASIC 
in ROM is available at £75. The 
KTM-2 keyboard module, use- 
able with SYM-1 or any RS232 
serial interface has been reduced 
to £225. All prices are exclusive 
of VAT. More details from 
Newbear at 40 Bartholomew 
Street, Newbury RG11 5LL or 
ring 0635-30505. 


GREEN WITH ENVY 


Mr. lan Wallace of Microcomp- 
uation has rung us to say that 
contrary to our news on PET 
business system he has got green 
screen PET’s in stock. You'll 
find him at 8 Station Parade, 
Southgate, London N14, or ring 
01-882 5104. 





Happy Memories 
21L02450ns 83p § 2114450ns£5.27 4116 300 ns £7.93 
21L02 250 ns £1.01 2114 250 ns £5.75 2708 450 ns £7.72 


TRS-80 16K Memory Upgrade Kit: £74.54 
S100 16K 250ns Static RAM Kit: £207.64 With 4K £86.25 8K £126.71 | 














Low Profile ) Pins: 8 14 16 18 20 22 24 28 40 | 
DIL Sockets ) Pence: 11 12 13 18 19 21 23 30 40 























Qur new shop is now open at the address below. We shall 
be stocking a wide range of items to interest all those 
of you who are building or plan to build your own micro 
computer, why not pay us a visit 7 We are open from Mon 
to Sat 10 to 6 and often much later. 
We stock a range of books covering fundamentals through 
to advanced topics (Like games) 
We are NASCOM dealers for the South Coast. 
Do-it-yourself with our range of wire wrapping aids and 


materials from the 0.K. corral, or Box-it-yourself with 
a Vero enclosure after Soldering=it-yourself with Antex 


Qur stocks are rapidly increasing; please write or call 
for latest lists of available products. We welcome your 
suggestions for stock lines. What do you find difficult 
to obtain ? (We know about buffers) 
Please.add 20p pép to all orders less than £10 in value 
Cheques or P.0.s payable to 'Happy Memories’. Access or 
Barclaycard orders may be telephoned ed4hre a day. 


Prices quoted include VAT 
at 15%. Please adjust for f 
any change in rate. " 









19 Bevois Valley Road, Southampton, 
Hants. $O2 0JP Tel: (0703) 39267 _ 
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The U.K.-designed and manufactured Novapak disk system 

for Commodore's PET", first seen at Compec ‘78, is (after 

extensive industrial evaluation), now available to the 

domestic user. Its unique saddle configuration continues 

the integrated design concept of your PET, with no trailing 

wires or bulky desk-top modules. 

*Novapac may be used with any available RAM piane. 

*May be used with latest versions of PET. 

*Data transfer takes place at 15,000 char/sec — ef- 
fectively 1,000 times faster than cassette! 

*Storage capacity is 125 K/bytes (unformatted) on 40 
tracks per diskette side. 

*Dual index sensors permit dual-side recording for 250 K/ 
bytes per diskette. 

*Easy operation full-width doors prevent media damage. 

*System expandable to % Mbyte on-line storage (4 
drives). 

*Dual head and 2D versions provide 2 Mbytes on-line. | 

*industry Standard IBM 3740 recording format for in- 
dustry-wide media compatibility offered only by NOVA- 
PAK. 

*Dedicated Intel 8048 microprocessor and 1771 FDC 
minimise PET software overhead. . 
*Local hardware and software support available, in- 

cluding applications, packages for small business use. 






Gentlemen, the 
has landed... . 


analog electronics 


TEX ELE Meee 
wor co Erocessor 


For NASCOM 1 with B-BUG or T4 and 2 
Minimum of 8K Nesco RAM Expansion 


*Frowerful festures? 


WORD-WRAP ROUND GN VBU & PRINTER 
{sulomatically creates New Line) 
LINE LENGTH ADJUST - VBU & PRINT 
PRINTER MARGIN ADJUST 
SCROLL THROUGH 147 LINE BUFFER 
"LATERAL OFFSET” (moves VDU scan 
Sideways for wider reses! ) 
POWERFUL EDIT FACILITIES 
SELECTIVE & RELGCATABLE ERROR 
CHECKED CASSETTE READ AND WRITE 
Mm LATCHABLE SHIFT»CURSOR*ETC. ETC, 


ORDER 
TOLRAY DIRECTLY FROM 
THE SOFTWARE PUBLISHING COMPANY 
84 CHURCH SIDE» MANSFIELD, NOTTS 

Telerhone!? (0623) 29237 
On Cassette with documentation end 
listing Textie MK III sells at 10.90 
(ten Founds) inc P/P Access Welcome 
PLEASE STATE WHICH MONITOR YOU USE 


Petdlsk 
-499 


(single disk) 


TEXTIE MK ITT 








The sophisticated Disk Operating System Is disk-resident, 
which allows for future DOS-enhancements without hard- 
ware alterations. PDOS supports multiple file handling, 
allocating disk space dynamically to each as and when 
necessary. Any file may occupy from 1 to 600 sectors 
as required, at up to 16 non-contiguous locations on the 
disk, PDSO may be used alone, or within a BASIC program 
and offers user-specified password security for any file. 
Multiple access-modes simplify BASIC program con- 
struction, and the user may generate tailored DOS mod- 
ules. 


Novapac dual-disk system complete with PDOS and 

BASIC demonstration programs on disc £899 + VAT. 
Available from the manufacturer or selected dealers. 

Terms: 50% with order, balance on delivery. 

Full cash with order is subject to 5% discount. 

VAT-FREE Export arranged (Must be shipped by us). 


47 Ridgeway Ave, 
Coventry 
Tel: (0203) 417761 


COMPUTING TODAY — AUGUST 1979 


| MEGA BUBBLES ARE 


HERE 


Intel have launched a 1 MB 
bubble memory with a support- 
ing cast of chips. Called the 
7110 it is organised as a serial 
in, parallel loop, serial out 
register and holds 2048 by 512- 
bit pages. Each page is processed 
as 64 eight bit bytes. Average 
access time is estimated at 40 
mS, maximum is twice the shift 
rate or 100 kHz, The chip actu- 


| ally holds spare loops, and by 


using the 7242 formatting chip 
to decode makes any unused 
loops transparent to the user. 
For further details on this solid 
state marvel contact Intel on 
Oxford (0865) 771431 or write 
to 4 Between Towns Road, 
Cowley, Oxford OX4 3NB., 


PET BOOK 


| Two lecturers from the Univer- 
sity of Ulster have produced a 


booklet on the PET. Mainly 
aimed at improving the usage of 
the machine it deals only incid- 
entally with programming. The 
book covers such subjects as 
PEEK and POKE, Tape Manage- 
ment and Presentation and has a 
set of useful tables for screen 
and keyboard locations at the 
back. For your copy of this 
read only floppy send £7 to 
Seamus Dunn and _ “Valerie 
Morgan, The Education Centre, 


The New University of Ulster, | 


Coleraine, N.Ireland. 
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EXHIBITION NEWS 


Ed Tech ‘79 will feature several 
microcomputer systems. Among 
the exhibitors linked up are 
Commodore, Research Mach- 
ines, Digico, Kendata Peripher- 
als, Compelec and many more. 
There will be a half day seminar 
on Mini-computers in Educa- 
tion, fee £15, but the show will 
be free. Dates are 21st to 23rd 
August at Holland Park School, 
Airlie Gardens, London W8 and 
for more information and free 
tickets please contact The 
Organiser, Ed Tech ‘79, Stereo- 
scopic 


London NW68 6JN. 


PET SOFTWARE 


Supersoft are producing soft- | 


ware for the Commodore PET, 
Their latest catalogue contains a 
wide variety of programs includ- 
ing Renumber, Supersave, 
Assembler MK1 and 2, Delete 
and Reverse. A range of bus- 
iness, mathematical and games 
programs are also available. 


Among the games are Nim, Bulls | 
and Cows (the original master- | 


mind) a heuristic (learning) 
version of Stone Paper Scissors, 
surround and Sweeper. Also 
available are C12 cassettes at 
£3.95 for 10. Software prices 
range from £1.49 to £9.99 and 
more information is available 
from Supersoft at 28 Burwood 
Avenue, Eastcote, Pinner, 
Middlesex or phone 01-866 
3326. 








Television Ltd, 41-43 | 
Charlbert Street, St Johns Wood | 


DUAL CPU 
EVALUATION KIT 


A new processor evaluation kit, 


with a difference, has been laun- | 
| ched by B.L. Microelectronics 


Ltd. Configured on a Double- 


double Eurocard PCB it features | 


the option of evaluating the ZB0 


| eight bit CPU or the TMS 9980 


sixteen bit CPU. Each processor 
has its monitor and line by line 
micro-assembler supplied = in 
EPROM and there ts a keyboard 
and TV interface. The board 
may be cut in half to give a 
processor card with choice of 
CPU and the keyboard/TV card, 
1K of RAM is available for the 
user and up to 4K of 2716 or 
2708 EPROM may be accomm- 


| odated. A 300 Band cassette 
| interface is also supplied using a 
modified Kansas City standard, | 
and an optional RS232 port is | 


available. Prices range from 
£194 for Z80 only to £225 for 


both CPU's and further details | 


can be obtained from 6.L. 
Microelectronics at 1 Willow 
Way, Loudwater, Bucks HP11 
1JR. 


DATA TYPE, DATA 
TERM 


A ‘new terminal has been pro- 


duced by Datatype that is micro | 


controlled, Designated the DT2 


it has both upper and lower | 
case, separate numeric pad, 24 | 
by 80 display and an address- | 
rates are | 


able cursor, Baud 
selectable from 75 to 19200 and 
optional extras include a buffer- 
ed printer port, second page of 
memory and a video output. 
The device is expected to dent 
the dumb terminal market and 
will be supported by Data Type 
Terminals of Quit 73, Springvale 
Industrial Estate, Greenforge 
Way, Cwmbran, Gwent, Wales. 





CLUB NEWS 


A varied bunch this 
while we await your reaction to 
our club survey in July. Please 


Swainson, 


month 


keep the information coming 
in, it will generally be printed in 
ET! microfile as well to increase 
coverade. 


For those in the Nottingham 
area into Nascom a new club is 
being set up by Mr. K.S. 
Meetings will prov- 
isionally be monthly and it is 
hoped to provide a newsletter 
and a program exchange service. 
No fees have been set yet. For 
details write to Mr. Swainson 
at 9 Brayton Crescent, Highbury 
Vale Estate, Bulwell, Notting- 
ham NG6 9DZ. 


A TRS 80 program exchange is 
being planned by Chris Cain. He 
has facilities to test software 
and copy it under any TRS 80 
format. Anyone interested in 
helping to run or supplying 
programs for this venture should 
contact Chris at Eng. Wing, 
RAF West Drayton, Middlesex. 


An Exidy Users Group has been 
set up by Micro44 of Woking. 
Supplying a monthly newsletter 
with material from both the US 
and UK users the membership ts 
set at £5 a year. For member- 
ship information contact Andy 
Marshall at Micro44, 44 Arthurs 
Bridge Road, Woking GU21 
ANT or ring 04862-66084. 


And finally this month a plea 
from one of our younger 
readers. If anyone is interested 
in forming a Young Peoples 
User Group would they please 
contact WN. Sutcliffe Esq. at 
1 Suncliffe Road, Higher 
Reedley, Nr Burnley, Lancashire 
BBS SEP with details of your 
interest. Please enclose an SAE. 
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INTHE SEPTEMBER ISSUE 
ON SALE AUGUST 24th. 






We have featured music making computers before 
but this month we show you how to connect a 
micro to the Arak VIII, ETI’s Polyphonic 
Keyboard Controller. Written by Tony Keane, 
the designer, it should strike the right note with 
K9. 





ara 


Our project this month is a BCD to Hex converter 

that allows you to solve your micro programming C4 
problems. Built on a single board it will allow you 

to key in your binary instructions and get back 


the Hex code. r a 
© 





S 
nN 
c 
O 
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Since HAL of “2001” fame brought speech 
recognition to popular fame many people have 
wondered how it can be done. Our intrepid 
reporter investigates the current state of the art 
and we are sure that you will be suprised. 





Our Softspot feature is very popular and this month 
we offer a program called “Brands”. It will have 
you racing round your TV for hours. 








The exhibition scene always hots up in Summer and 
we report on three very varied ones in our next 
issue. 
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“IT'S VERY CLEVER, MLSTER- 
BuT HOW WILL I FINISH 
MY MILK ROUND ca 





I7v’S A LASER CAN OPENER!" 
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“PRACTICAL? OF COURSE IT'S PRACTICAL. 
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OUR 1979 CATALOGUE 


including the first edition of 


THETA Ill from PICODYTE 











STOP PRESS 


RAM 
yay By. 
1024 x 1 250ns 
£1.33 
16 for £18.95 


Latest low prices 
Fascinating new items 
Special offers — 

a bargain on their own 
Lowest prices ever for 
TTL 

Free 45p worth of 
vouchers 






CATALOGUE 
40p 


CHUWASUL electronics 


DEPT. ETi 7, 56 FORTIS GREEN ROAD 
MUSWELL HILL, LONDON N10 3HN 


TELEPHONE: 01-883 3705/2289 


USE OUR “ORDER 
RING” LINES 


VAT INCLUSIVE PRICES. P&P 25p 


BUT A 


C. 7 “minicompowter 
@ tor less than 
Some VU games 


ELF 11 BOARD WITH VIDEO OUTPUT 


STOP reading about computers and get your “hands on” an, ELF 11 and Tom Pitman’s short course. ELF 11 
demonstrates ail the 91 commands which an RCA 1802 can execute, and the short course speedily instructs 
you how to use them. 

ELF 11’s VIDEO OUTPUT makes it unique among cornputers selling at such a modest price. ELF 11 is perfect 
for engineers, business, industry, scientific and educational purposes. 


Z80 COMPUTER SYSTEM 
Memory expansion to 64k or with paging to 256k. Either 2 or 3 
integral BASF Mini Diskette Drives. Integral 12” CRT 24 x 80 
with detachable keyboard. Serial RS232/20ma and parallel 
1/O ports. 


System software available: CP/M, USCD Pascal, BASIC, 
FORTRAN, Micro-C, PL/M, COBOL, OPUS and TEMPO 


Optional multiprocessor configurations with custom character 
sets and graphics, alternative mass storage options and choice 
of industry standard backplanes. 


Dual Disk System £2,900. 


PiLO Ute 










65 VICEROY CLOSE 
BRISTOL ROAD 

BIRMINGHAM 85 7UT 
021-440-5631 







Only £79.95 
+VAT 


*Power Supply (6.3v AC) for ELF 11 
"ELF 11 Deluxe Steel Cabinet (IBM Blue) 
*Giant Board Kit System/Moniter, Interface to/cassette, RS232. 
TTY, etc. £35.00 
*4K Static RAM board kits (requires expansion power 
supply) £65.44 
“Expansion power supply (required when adding 4K Rams)}£19.00 
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*ASC11 Keyboard Kits 96 printable characters, etc 

*ASC11 D/lux steel cab (IBM Blue) 

*Kluge prototype board (build your own circuits) 

*86 pin Gold plated connectors (EA) 

"ELF Light pen writes/draws on TV screens ‘ 

*Video graphics board 32/64 characters by 16 lines on TV/moni- 
tor screens £63.95 

"ELF 11 Tiny basic on cassette £13.50 

*ELF 11 Bug/monitor powerful systems monitor/editor £13.50 

*T. Pitmans short course in programming manual (nil VAT) £4.00 

*T. Pitman short course on tiny basic manual (nil VAT) £4.00 

*RCA 1802 users manual (nil VAT) £4.00 

*On cassette test editor: assembler, disassembler (EA) £16.95 
Save 10% and buy all three together 


All units can be supplied wired and tested 
Send S.A.E. for comprehensive brochure 
Add 15% VAT to all prices shown, plus £2, p & p over £20, 


SPECIFICATION 

*RCA 1802 8 bit microprocessor 
with 256 byte RAM expandable to 
64K bytes 

*RCA 1861 video IC to display 
program on TV screen via the RF 
Modulator 

Single Board with professional hex 
keyboard fully decoded to eliminate 
the waste of memory for keyboard 
decoding circuits 

Load, run and memory project 
switches 

16 registers 

Interrup, DMA and ALU 

Stable crystal clock 

Built in power regulator 

5 slot plug in expansion bus (less 
connectors) 





To: NEWTRONICS 138 Kingsland Road, 
London E2 8BY 
Tel: 01-739-1582 
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A rival for MK1i4? 


ne of the most common starting points to home com- 
Qe: often seems to be with a simple kit such as the 
MK14 from Science of Cambridge. Using the very 
| popular and possibly rather “old-fashioned’”’ SCMP micro it 
lis a very good way to become involved, indeed we are basing 
}our Microprocessors By Experiment series around it. The 
lsecond most popular micro around seems to be the 6502, as 
used in the PET, KIM and Apple home computers. A new 
company called Acorn Computers have now produced a kit 
based on this chip called Acorn and we decided to take a 
‘look at what it had to offer. 


| What The Postman Brought 
The complete kit which we obtained consisted of two PCB’s, 
| a bag full of components and a piece of anti-static foam full 
of ICs and sockets. Also included were circuit diagrams, the 
constructional manual and the instructions. 
We carefully checked out the components to see if we 
‘had all that we were supposed to, the header for address 
‘selection was missing but everything else was there. No real 
'problem, we ‘borrowed’ one from the workshops and got 
down to building it. Using a fine tipped soldering iron is a 
must with the fine tracks on the boards but we had no real 
| problems as the boards are of very high quality, double sided, 
plated thru’ and solder masked to prevent blobs or whiskers. 
The only worry we had was in the component identification, 
‘the resistor colour codes looked remarkably alike in some 
cases but the trusty Avo soon solved that. The main gripe 
was with the capacitors whose codes were unlike any in the 
manual, good detective work soon proved that 101 meant 
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ACORN REVIEW 





100 pF, 102 was 1 nF and 103 was 10 nF, simple really if 
you know the answer! However these minor problems do | 
not detract from the fact that the board labelling is good, | 
and provided you can solder competently you should have 
no trouble at all in building it. One reccomendation which 
will save frayed tempers is to solder the short length of 
Spectra Strip into the board and then build the keyboard | 
over the top, rather than the way suggested in the manual, | 
it is very fiddly otherwise. A word of caution is also in | 
order about the keyboard, it looks very daunting to build 
but in reality it only takes a couple of minutes if you go 
slowly and by the book, don’t try short cuts because once it 
has been built it will be very hard to take apart. | 

We took about four hours to build the kit, but time 
is not important as provided you end up with a working kit 
you'll be happy! Ours worked first time and still does even 
after much taking apart and putting back for photography 
and demonstration, 


Manual Application 
The manual supplied with the Acorn is fairly thorough in | 
its presentation of the necessary information but sometimes | 
it is a little confused. However if you carefully read each 
section and try out all the experimental programs you should 
have no problems. As well as covering the 6502 programming 
the manual goes into binary arithmetic in quite reasonable 
detail and also covers the hardware of the kit. The hardware 
section deals with the CPU and general hardware structure of 
the kit in reasonable detail, it also includes one or two tips | 
on modifications for single step and changing memory types. 
Full details of the ASCII codes for display on seven 
segments are given in the appendices along with the 6502 
instruction set, a Hex to Decimal conversion table and the 
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monitor address information. It would be helpful to have the 
6502 manual as well for more detailed information but the 
book covers all you need to know to begin with. 

There are a selection of useful programs supplied as 


well, varying from games to mathematical routines and all 


the ones that we tried appeared to work well. 


Monitoring The Situation 
Acorn’s built in monitor occupies two 516 by 4 PROMS, 
coded blue for the high nibble and yellow for low nibble. 
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The address range is set by the DIP header socket but they 
will normally be used in the range F800 to FFFF. The first 
available commands are M, A ,“. M enters the memory 
modify mode, allowing you to choose any address in the 
selected memory area. The letter A appears in the mode 
display to show that you are in Alter Mode. Pressing any of 
the eight command keys will display the contents of this 
address on the right hand pair of seven segment display, the 
data pair in Fig 1. Using the Aand V keys allow you to 
progress either forwards or backwards through memory 
inspecting the contents of subsequent addresses. 

Modification of the data stored at any address is 
simply performed by keying in the new data and stepping on 
with the /\ key. Programs are loaded in this fashion as well. 
The monitor will also allow you to load programs keyed in 
for running by use of the G command key. This causes a 
K to appear in the mode display reminding you that the 
monitor is waiting for the start address, keying in the correct 
address and pressing any command key will cause the 
program to run. 

Using these four keys will allow you to load into 
RAM, check, modify and run any simple program. There are 
several more available commands that you can use, S, L, P 





Fig 1. The display format of the seven 
segment LED’s, All eight dots are lit on RST. 


MODE ADDRESS DATA 
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and R. The commands $ and L allow you to use the CUTS 
interface to store and retrieve programs from cassette tape. 
P allows you to insert break points at any address and will 
give the processor status at this point, R will reset the pro- 
cessor allowing you to continue. 

A complete monitor listing is supplied in the manual, 
there are some corrections supplied on a separate sheet and 
you would be well advised to write them into the book. 


Expansion Rules OK 

Apart from buying the Acorn with its keyboard you can use 
the processor board as the starting point in your system. 
Memory expansion is currently available in an 8K by 8K 
format, that’s 8K RAM and 8K PROM on a single Eurocard. 
Designed to plug onto the bus it is fully buffered and runs 
off a single 5V rail. The whole system is designed to fit into 
a Eurocard format 19” rack and a variety of other peripheral 
cards are in the process of development including a VDU 
interface and floppy disks. 

More software will soon be available, a 4K Editor 
Assembler Disassembler and a 4K Fast BASIC with disk 
operating system are both scheduled for release soon. 

Comparison with the MK14 is of course fairly 
inevitable but the Acorn certainly seems to have the edge 
when it comes to serious expansion capabilities, 


Final Comment 

In summary the Acorn is well produced and will provide a 
strong rival to the MK14. The construction of the kit is easy 
provided you are methodical and competent at soldering and 
once built you will certainly become familiar with the 6502 
machine code. A strong feature of the Acorn is that it has an 
on-board cassette interface so you will be able to save 
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programs and also that it is expandable. The memory card is 
available now, the rest hopefully by the end of the year. 

In terms of cost the processor board is very reason- 
able at £35 and the processor and keyboard together at £65 
is not an unreasonable price. We feel it is unlikely that many 
people will build an Acorn up to a complete system with 
disks, VDU and printer but as an intelligent controller for 
home use it certainly has a bright future. We also feel that 
it may replace the MK14 eventually but at the moment with | 
the large market there is certainly room for both. 
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WEST LONDON'S 
MICRO CENTRE 


eDemonstrations 





elnstallation 
eSystems design 
eProgramming 
eMaintenance 
eFinance 


Authorised dealers for: — 


PET ........+ £460 
Apple ll....... £830 
Nascom-1 ..... £165 
Nascom-2..... £295 


plus 


eFloppy disk units 
eMemory expansion 
ePrinters 

ePrinter interfaces 
eBusiness software 
eGames 


Come along and try a 
Computer at 


Adda Computers, 17-19. The Broadway, 

Ealing, London W5. Telephone: 01-579 5845/6 

Open 09.00-18.00 Monday to Friday 
10.00—16.00 Saturdays 


adda 


we add up toa great deal. 


PETALECT 


ELECTRONIC SERVICING LTD. 


Good Homes for Intelligent Pets 
TH 


PET 2001/8 Computer 


£550 plus VAT 





This unbelievably versatile, compact, 
portable and self-contained unit has 
many varied applications and offers 
tremendous benefits in the worlds of 
@ BUSINESS and COMMERCE: 
Can be used efficiently for Trend Analysis: 
Stock Control : Payroll - Invoicing - 
Inventory Control, etc. 

@ SCIENCE and INDUSTRY: 

The ‘PET’ has a comprehensive set of 
scientific functions useful to scientists, 
engineers and industry. 

@ EDUCATION: An ideal tool for 
teaching and it can be used to keep 
records, exam results, attendance 

figures, etc. 

@ ENTERTAINMENT: Games 
including Backgammon, Noughts and 
Crosses, Pontoon, Black Jack and Moon 
Landing 


PET COMPATIBLE 
DUAL FLOPPY DISC 
NOW AVAILABLE 


NEW PETS NOW IN STOCK 


We have six years’ experience in 

servicing electronic calculators, mini- 
computers in S.E. England. 24-hour 
service contract available at £69-50 per 
annum. Credit and leasing terms available. 


For full details and demonstration 
contact Peter Watts... Now! 


ELECTRONIC SERVICING LTD 


(Authorised Commodore Pet Dealer) Specialists in 
Electronic Servicing, Programming, Electronic Design 
and Prototype Manufacture 


33 PORTUGAL ROAD, WOKING, 
SURREY GU21 5JE. 


Tel: Woking (04862) 69032/68497 
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MPU's BY EXPERIMENT 


Part 2 


Continuing our 
introductory series...... 


e now have the world’s most basic microprocessor 
We set up and ready to go, and we're ready to 

find out just what a micro can do. Before we start, 
though, a few reminders on how we refer to different LED’s 
might be useful. Don’t worry at this stage about the labels 
(like NRDS, NADS) which are used to indicate various 
outputs of the 8060 — we'll explain these as we go along. 
Throughout this series, we'll use DBSO to DBS7 to indicate 
the toggle switches. I've wired the switches so that a toggle 
up indicates logic 1 — if you’ve used down for logic 1 you'll 
have to remember that for yourself! The LED‘s which 
indicate data (the ones fixed above the data switches) are 
referred to as DLEDO to DLED/, to distinguish them from 
all the other LED’s. In this context 0 means the lowest digit 
of a number, and on the prototype is set at the right hand 
‘| side of the panel, with 7 (the highest digit) at the left hand 
side. 





Setting It Up 

The other two toggle switches are labelled SIN (sounds 
hopeful!) and reset. The reset switch was wired on the proto- 
type so that toggle down caused the microprocessor to reset, 
not operating, and the switch had to be up to allow the 8060 
to run. In the text, Ill use RESET to mean that the reset 
switch is active; and CANCEL RESET to indicate that the 
switch is up, inactive, allowing the 8060 to get on with the 
job. The use of the push button switch is self-explanatory — 
the word PUSH indicates when it should be used. 

Of the other LED’s, the address LED’s are referred to 
by the letters ADDR followed by the pattern. For example, 
ADDR 0010 means that the third of the address LED’s is 
lit, the others are not. The three status LED’s are referred to 
as FLAG 0, 1, 2 in that order, and the other three LED’s by 
their labels on the 8060; NENOUT, SOUT, and NADS of 
which explanations follow later. The sooner you can get to 
know and recognise each LED the quicker you can start on 
the job of getting to know the 8060. 


Making A Slow Start 

Before you connect up to the power pack, which must be a 
5 V supply (it doesn’t have to be stabilised, but stabilisation 
is preferable, particularly if you’re going to use the same 
supply for other microprocessor work), check the voltage. 
Make sure that the capacitor marked C” is a 250 uF type, 
with its +pole connected to line C20. Now connect up to the 
power supply, and don’t forget the earth lead, because 
several power supply units have isolated + and — connec- 
tions. Remove any shorting links you've placed across the 
board between X1 and Y1 or X2 and Y2, and check that 
there are no other such ‘temporary’ connections anywhere 
else, particularly from line A2, since this is one which was 
earthed to check the action of the latches. 

All OK? Switch RESET (toggle down on the proto- 
type, so switching line A7 to earth, and switch power on. 
You may see a few odd flashes from various LED’s and 
others, in particular, some status LED’s may come on. The 
right hand side LED on the Eurobreadboard, (the one 
labelled NAD‘s) will probably glow faintly due to current 
flowing through its pull-up resistor. Try PUSH, nothing 
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Mr. |. Sinclair 


spectacular should happen. All being well, we’re ready to 
find out a few things about this CPU chip (Central Processing 
Unit, if you’re new to all this). Set all the data switches, DBO 
to DB7 to zero. This will be interpreted as a command when 
it is passed to the microprocessor, because the first group of 
eight bits (making one byte) which are fed in is always an 
instruction — we'll see later how the microprocessor separ- 
ates numbers from instruction codes. The all-zero instruction 
is the halt instruction, and it’s the one which will go at the 
end of any program. 


With the data switches set, CANCEL RESET and 
watch the LED’s on the board. After a few flashes, you find 
the NENOUT and NADS lit, along with the address 0001. 
RESET, leave a few seconds, and repeat the CANCEL 
RESET, but this time watch the LED’s DLED 4, DLED 5. 
They flash briefly before the 8060 comes to a stop with 
address 0001 showing. 

What’s happening? The sequence goes something like 
this. When the reset is cancelled, several clock pulses are used 
in restoring normal action. When the action starts, the micro- 
processor first checks the voltage at the pin labelled NENIN 
— the EN-able IN-put. The N indicates that this is active 
when set low. Since this terminal is permanently earthed on 
our board, the microprocessor can go ahead with generating 
an address. More elaborate systems would use a gated input 
here, so that the microprocessor could not place a number on 
the address lines when they were being used by another chip. 
The other labelled LED is NADS, meaning ADdress Strobe. 
This line goes to logic 0 when the microprocessor is putting 
out information on the data lines, and its use is a particular 
feature of the 8060. The 8060 uses only 12 address pins, 
mainly because the applications of the 8060 as a Simple 
Cost-effective MicroProcessor (hence SC/MP) seldom call for 
anything like a twelve line address, but just in case of applic- 
ations which need sixteen lines of address, the 8060 has been 
organised so that four of the data lines send out address 
information before they are used for data. This happens 
when the NADS output is low, so that if you want to detect 
these additional addresses, you gate the data lines with the 
NADS pulse. Since only four of the data lines, DBO to DB3, 
are used for the extra four address bit, the others are used for 
‘status’ information. When the NADS output is low, DB4 
indicates the type of action which will follow — high means 
an input to the 8060, low an output. DB 5 goes high to 
indicate that the first byte of an instruction is being fetched, 
DB 6 indicates a delay (see later) and DB 7 is the halt flag, 
which comes on when a halt instruction is being carried 
out — and that’s something we'll be looking for. 

In our sequence, the, DLED 4 and DLED 5 have 
flashed to indicate that there is an input to the 8060, and 
that an instruction is being fetched. The address of this has 
then been generated by the address register — a counter 
which has had a pulse routed to it to count to 0001. There 
is no progress beyond this because of the NHOLD action — 
the microprocessor stops just at the point when data is to be 
put into the data pins. At this stage, setting any data switch 
to 1 will set the corresponding LED to 1. 

Leave all the DBS 0 — 7 switches at zero, and keep a 
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FROM NADS 

Pin 39 To 
‘CONT’ 

FROM DB7 Pin 8 

Pin 9 


Fig 1, Using gating to ensure that the microprocessor stops on a 
HALT instruction. This circuitry is not needed for the CHIP— 
PAN. 
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NOTE 
DATA IS READ INTO THE 8060 AT THE TRAILING 
EDGE OF THE NRDS PULSE 


Fig 2. The sequence of control pulses during a read-data cycle. While 
NADS is low, the data lines contain four bits of address and also 
some status signals. The NRDS signal is used for getting the data 


to the microprocessor to be read, and this data is latched in at the 


trailing edge of the NRDS signal. 
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close eye on DLED 7. Press PUSH, momentarily, and you 
should be rewarded by seeing DLED flash momentarily to 
indicate that the HALT instruction has been programmed. 
Now this flash of the DLED 7 lamp occurs just when the 
NADS pulse is low — it’s gated by the same circuit. If we 
were to arrange a gate so that it is latched to a logic 0 output 
by the combination of NADS low and DLED 7 high, then 
this can be connected to cause an automatic halt to a 
program. The gate output can be connected to the 8060 
input marked CONT (continue) on pin 8 (we've connected 
it to logic 1) so that pin 8 is taken low only when a HALT 
instruction comes along; this is how a computer using the 
8060 would make use of this instruction, but we don’t need 
this facility on our board. 


Slow Clocks Generate Problems 

Now. at this point we can see some disturbing features of 
microprocessors with slow clock pulses. One odd thing is that 
the address which is now displayed should be 0010, decimal 
2, since the first instruction has been carried out. On my 
8060, the address remained at 0001. In addition, you may 
find various status LED’s lighting up, sometimes several 
seconds after everything else has stopped. You may also find 
that if the DB 0 — DB 3 switches are changed to 1 while the 
microprocessor has an address ready and waiting, the address 
LED’s may change also in defiance of al! that they are 
supposed to do, Fear not, and don’t claim a refund on your 
8060, because all these effects are due to /eakage inside the 
chip. Unlike a board — full of TTL chips, with each input 
held to logic O or 1 by hard wiring and with low resistances, 
these NMOS chips have appreciable leakage currents between 
sections. The leakage is very smal!, but it’s enough to flip a 
bistable over after a few seconds, or even a few hundred 
milliseconds. When the microprocessor is being clocked at 
its normal rate of 4MHz or so, this leakage has no effect, 
because the effect of leakage is cancelled at each clock pulse. 
With the very slow clock rate we're using, however, these 
leakage effects can cause odd out-of-sequence flashes. We'll 
remove these problems later by using a faster clock rate. 


Meanwhile, a few more points to note. Point one is 
that the microprocessor steps take 2 lot more than one clock 
pulse to achieve. The data books talk about the number of 
microcycles per instruction, but you find that there are four 
clock pulses to a microcycle, so that instructions need 
upwards of 20 clock pulses to carry out. The brief flash of 
DLED 7 is around one clock pulse: if you want to compare 
the clock pulse rate with the time of one cycle, then use an 
additional LED and 2k7 resistor connected to the clock 
pulse output on IC4. A suitable connection is C20 — 2k7 to 
D24; D24 — LED to X2, remembering to connect the LED 
right way round. With this in place, run through the sequence 
again, and note how many clock pulses occur between 
pressing PUSH and stopping at the next address. Note also 
how many clock pulses are needed after CANCEL RESET 
before the NENOUT LED indicates the start of an 
instruction fetch. 


The other point is that we have made use of another 
‘strobe’ pulse, labelled NRDS on pin 2 of the 8060. This is 
the ReaD Strobe, which goes tow when the 8060 is ready to 
read data (program instructions or numbers) into the data 
pins. There’s another strobe on pin 1, the NWDS (Write 
strobe) which can be used to indicate when the 8060 is ready 
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to put data out on the data pins. These strobes are used to 
avoid any conflict which might arise from using the same 
data pins both for inputs and outputs, and they are used to 
activate the devices which send or accept data. In this applic- 
ation we’ve used only the NRDS strobe to actuate the 
74LS126 buffers. With the NRDS strobe high, each input at 
the 74LS126 is isolated from each output, so that the DB 
switches have no effect on the DLED output. At the instant 
when NRDS goes negative, though, the switches connect to 
the data pins and so also to the LED’s. Normally, this strobe 
pulse is very brief, but when NHOLD is low, the NRDS pulse 
is extended indefinitely — which is why the DB switches 
affect the DLED’s when the microprocessor is waiting with 
an address displayed. The NHOLD action also effects the 
NWDS strobe, though we don’t make use of this particular 
signal, nor do we display it on an LED. 


We shall find that it makes its mark however, because 
when the NWDS strobe is low, the microprocessor is reading 
out data, and the DLED’s can be showing quite a different 
pattern than is set on the DB switches. 


Instructions Diverse 

More of that later, though. Let’s try another instruction. 
RESET and wait several seconds. While you're waiting, set 
the data switches to 10001111, then CANCEL RESET. The 
usual board LED’s will flash up, ending with NENOUT, 
address 0001 and all the status LED’s lit. Now PUSH and 
leave to settle again. Set to 00000001 and PUSH again. The 
results you get depend on the leakage in your 8060; on mine, 
the status lamps started a binary count down, 111,110,101, 
011 and so on. If you have endless patience, you can wait 
and see if it stops. On the other hand, if no status lamps 
light, you have a low-leakage chip and you may find that 
everything goes dark for quite a long time. The instruction 
10001111 is the delay instruction, and the following figure 
00000001 is the amount of the delay. The relation between 
the second number and the length of delay is rather comp- 
licated; Table 1 shows a few examples of the delay as a 
number of clock pulses from various (low) numbers entered 
into the 8060. 

Now for a grand finale. Reset and wait, meanwhile 
set up 11000100 on the data switches. Cancel reset, and 
when address 0001 flashes up, PUSH. Now set the data 
switches to 11111111 and PUSH again. Now set the data 
switches to 00000111 and PUSH. This should cause all the 
status LED’s to light and stay on. Depending on leakage, 
they may light at other times in the cycle, but you will 
probably find that the status LED’s stay lit even when 
RESET is operated — they will go out only at the next 
CANCEL RESET. 

What this has done is to load the number 11111111 
(decimal 255) into the accumulator, which is the main 
number — handling register. The first byte is the load 
instruction, the second is the number to be loaded. The third 
byte is the instruction to copy the number in the 
accumulator register (store) into the status register — which 
stores the 1’s or 0’s, some of which affect the three status 
LED's. 


Next month, we'll speed up the clock rate, and start 


looking at the effects of instructions, rather than the steps 
vithin an instruction. 
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TABLE 1. 
DELAY FUNCTION 


When a delay is programmed by using the instruction 
10001111 followed by. a data byte, the total delay time 
depends on the clock frequency, the number in the 
accumulator (Nac) and the value of data (D). If Nac and 
D are in decimals, then the total delay in clock cycles is 
given by : 26 +4 (Nac + D) + (1024 x D) 

For example, if the byte in the accumulator is (decimal) 
6 and the data byte is (decimal) 5, then the delay is: 


26 + 44 + 5120 = 5190 clock pulses 


The time of one clock pulse is given in uS by 1/f, with 
f (frequency) in MHz, 

A few more examples are shown below. Note that using 
two bytes to determine the delay makes it possible to 
program a much larger range of delay than would 
otherwise be possible. 


Data Byte (Decimal) Delay (clock pulses) 
0 26 
1 1054 
2 2082 
3 3110 
4 4138 
5 5166 
6 6194 
7 7222 


Assuming that the accumulator is set to zero. If the accumulator 
contains a number, N, then add 4N to the numbers shown. 


Table 1. Delay functions calculations. 
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technical 
book service 


What Is A Microprocessor ? 
2 Cassette tapes plus a 72 page book deal with 
many aspects of microprocessors including 


Binary and Hexadecimal counting, Pro— 
gramming etc. £10.75. 


NEW: 

Adams, C. BEGINNERS GUIDE TO COM- 
PUTERS AND MICROPROCESSORS WITH 
PROJECTS £5.60 
Understanding building programming and operating 
your own microcomputer. 

NEW: 

Albrecht, B. BASIC FOR HOME COMPUT- 
ERS. A self teaching guide £4.75 
Shows you how to read, write and understand basic 
programming language used in the new personal size 
microcomputers. 

Albrecht B. BASIC. A self teaching guide 
(2nd edition) £4. 
Teach yourself the programming language BASIC. You 
will learn how to use the computer as a tool in home or 
office and you will need no special maths or science 
background. 
Alcock, D. ILLUSTRATING BASIC £2.60 
This book presents a popular and widely available 
language called BASIC, and explains how to write 
simple programs. 

Altman, |. MICROPROCESSORS ~~ £10.65 
Gives a general overview of the technology design 
ideas and explains practical applications. 

Altman, L. APPLYING MICROPROCES- 
SORS £12.00 
Follow volume which takes you into the second and 
third generation devices. 


Aspinall, D. INTRO TO MICROPRO- 
CESSORS £6.40 
Explains the characteristics of the component. 
NEW: 
Barden, W. Z-80 MICROCOMPUTER 
HANDBOOK £7.65 


Barden, W. HOW TO BUY AND USE MINI- 
COMPUTERS AND MICROCOMPUTERS 
£7.79 
Discusses these smaller computers and shows how 
they can be used in a variety of practical and recreational 
tasks in the home or business. 
Barden, W. HOW TO PROGRAM MICRO- 
COMPUTERS £7.00 
This book explains assembly language programming of 
microcomputers based on the Intel 8080, Motorola 
MC6800 and MOS Technology MCS6502 micro- 
processor. 
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Barna, A. INTRODUCTION TO MICRO- 
COMPUTERS AND MICROPROCESSORS 
£7.50 
Provides the basic knowledge required to understand 
microprocessor systems. Presents a fundamental dis- 
cussion of many topics in both hardware and software. 
Bibbero, R. J. MICROPROCESSORS IN 
INSTRUMENTS AND CONTROL £12.45 
Introduces the background elements, paying particular 
regard to the dynamics and computational instrumenta- 
tion required to accomplish real-time data processing 


tasks. 
Lancaster, D. TV TYPEWRITER COOK- 
BOOK £7.75 


An in-depth coverage of tv typewriters (tv's) the only 
truly low cost microcomputer and smal! display inter- 
face. 


Lancaster, D. CHEAP VIDEO COOK- 
BOOK £6.50 
Lesea, A. MICROPROCESSOR INTERFAC- 
ING TECHNIQUES £7.50 
NEW: 

Leventhal. INTRO TO MICROPROCES- 
SORS £16.70 
NEW: 

Lewis, T. G. MIND APPLIANCE HOME 


COMPUTER APPLICATIONS £4.75 
NEW: 

Libes, S. SMALL COMPUTER SYSTEMS 
HANDBOOK £5.75 


The Primer written for those new to the field of personal 
home computers. 


NEW: 
Lippiatt. 
COMPUTER SYSTEMS 


ARCHITECTURE OF SMALL 
£4.35 


Moody, R. FIRST BOOK OF MICRO- 
COMPUTERS 


£3.85 
(the home computer owners best friend) 
McGlynn, D. R. MICROPROCESSORS — 
Technology, Architecture & AP Rg 40 


tions | 
This introduction to the ‘computer-on-a-chip provides a 
clear explanation of the important new device 


McMurran, PROGRAMMING MICRO- 
PROCESSORS £5.50 


A practical programming guide. that includes architec- 
ture, arithmetic/logic operations, fixed and floating point 
computations, data exchange with peripheral devices 
computers and other programming aids 


NEW: 
Nagin, P. BASIC WITH STYLE £4.00 


Programming Proverbs. Principles of good pro- 
gramming with numerous examples to improve pro- 
gramming style and producing. 


NEW: 
Ogdin SOFTWARE DESIGN FOR MICRO- 
COMPUTERS £7.00 
NEW: 
Ogdin. MICROCOMPUTER DESIGN £7.05 


Peatman, J.B. MICROCOMPUTER BASED: 
DESIGN £19.00 
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This book is intended for undergraduate courses on 
microprocessors. 


NEW: 
Bursky, D. MICROCOMPUTER BOARD 


DATA MANUAL £5.40 
Bursky, D. MICROPROCESSOR DATA 
£5.40 


Includes complete description of the processor. Sup- 
port circuits, Architecture, Software, etc. 

Coan, J.S. BASIC BASIC £7.50 
An introduction to computer programming in BASIC 
language. 

Coan, J.S. ADVANCED BASIC £7.30 


Applications and problems. 


NEW: 
Duncan. MICROPROCESSOR SOFTWARE 
ENGINEERING £13.50 
NEW: 


Freiberger, S. CONSUMERS GUIDE TO 
PERSONAL COMPUTING AND MICRO- 


COMPUTERS £5.50 
NEW: | 

Frenzel, L. GETTING ACQUAINTED WITH 
MICROPROCESSORS £7.10 


This is an.invaluable book for those who want to know 
more about hobby and personal computing. 


Gilmore, C. M. BEGINNERS GUIDE TO 


MICROPROCESSORS £4.75 
Gosling, R.E. BEGINNING BASIC £3.25 
Introduces BASIC to first time users. 

Graham, N. MICROPROCESSOR PRO- 
GRAMMING FOR COMPUTER HOB- 


BYISTS | £7.00 
Haviland, N. P. THE COMPULATOR 
BOOK £6.20 
Building super calculators and minicomputer hardware 
with calculator chips. 

Heiserman, D. L. MINIPROCESSORS 
FROM CALCULATORS TO COMPUT- 
ERS £4.85 
Hilburn, J. L. MICROCOMPUTERS, 
MICROPROCESSORS, HARDWARE, 
SOFTWARE AND APPLICATIONS £16.95 
Complete and practical introduction to the design, pro- 
gramming operation, uses and maintenance of modern 
microprocessors, their integrated circuits and other 


components. 
Klingman, E. MICROPROCESSOR SYS- 
TEMS DESIGN £16.95 


Outstanding for its information on real microprocessors, 
this text is both an introduction and a detailed informa- 
tion source treating over a dozen processors, including 
new third generation devices. No prior knowledge of 
microprocessors or microelectronics is required for the 


reader. 

Kemeny, J. G. BASIC PROGRAM- 
MING £6.10 
A basic text. 


Korn, G. A. MICROPROCESSOR AND 
SMALL DIGITAL COMPUTER SYSTEMS 
FOR ENGINEERS AND SCIENTISTS £19.00 
This book covers the types, languages, design software 
and applications of microprocessors. 
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Rao, G. U. MICROPROCESSOR AND 
MICROPROCESSOR SYSTEMS £20.50 
A completely up-to-date report on the state-of-the-art of 
microprocessors and microcomputers written by one of 
the leading experts. 


Rony, P.H. THE 8080A BUGBOOK: Micro- 
computer Interfacing & ee 
8.15 


The principles, concepts and applications of an 8-bit 
microcomputer based on the 8080 microprocessor IU 
chip. The emphasis is on a computer as a controller. 


Scelbi. 6800 SOFTWARE GOURMET 
GUIDE AND COOKBOOK £7.80 
Scelbi. 8080 SOFTWARE GOURMET 
GUIDE AND COOKBOOK £7.80 
Scelbi. UNDERSTANDING MICROCOM- 
PUTERS £7.60 


Gives the fundamental concepts of virtually all micro- 
computers. 


NEW: 

Schoman, K. THE BASIC WORK- 
BOOK £3.70 
Creative techniques for beginning programmers. 
NEW: 

Sirion, D. BASIC 


FROM THE GROUND 
UP £6.00 
Soucek, B. MICROPROCESSORS AND 
MICROCOMPUTERS £18.80 
Here is a description of the applications programming 
and interfacing techniques common to all micropro- 
cessors. 
NEW: 
Spracklen, D. SARGON £9.75 
A computer chess program in Z-80 assembly language. 
NEW: 
Tracton. 57 PRACTICAL PROGRAMS & 
GAMES IN BASIC £6.40 


Programs for everything from Space war games to 


Blackjack. 
Waite. M. MICROCOMPUTER ee 


Introduces the beginner to the basic principles of the 


microcomputer. 
Ward. MICROPROCESSOR / MICRO- 
PROGRAMMING HANDBOOK £6.00 


Authoritative practical guide to microprocessor con- 
struction programming and applications. 


NEW: 

Veronis. MICROPROCESSOR £12.85 
Zaks, R. INTRODUCTION TO PERSONAL 
AND BUSINESS COMPUTING £7.50 


Zaks, R. MICROPROCESSORS FROM 
CHIPS TO SYSTEMS £7.50 





Note that all prices include postage and packing. Please 
make cheques, etc, payable to Computing Today Book 
peice (Payment in U.K. currency only please) and send 
0: 

Computing Today Book Service. 

P.O. Box 79, 

sMaidenhead, Berks. 
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GRAVE WORK FOR PET 





We are always interested in 
what people are doing with 
their micros and this 

application has its roots in 


ry 
history 
amounts of statistical information such as occurs 


S when reviewing nineteenth century national census 
returns or analysing eighteenth century Durham coal trade 
figures can occupy professional historians working in govern- 
ment, university and polytechnic departments, or provide 
food for thought and enjoyment of amateurs. 

For a number of years the professionals have had 
access to extensive computer facilities when engaged on 
research work, but until recently few of those dedicated 
amateurs engaged in local history research have been able to 
enjoy the availability of such resources. As a result many 
part-time researchers have spent untold hours collecting, 
collating and presenting historical data using a range of tech- 
niques and equipment which often appear to be as old as the 
topic under review! 


torage, handling and interpretation of the large 





A Revolution 

With the introduction of micro-processing technology and 
computer programming on an increasingly personal scale, the 
whole range of applied statistical method required by the 
lone researcher can be revolutionised so that, given the dev- 
elopment of a suitable tailor-made programme, much of the 
tedious time-consuming arithmetic and graphical data-work 
can be reduced or eliminated. 


Parish Register Analysis (Henry VIII And All That) 
One important branch of historical research requiring the 
cooperation of many locally-based investigators, is the 
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compilation of population statistics from the analysis of 
17th century and 18th century parish registers. Such registers 
were required to be kept in 1538 by order of Henry VIII. As 
nearly 11,000 parishes were involved, those registers which 
are complete are of value to historians because they give vital 


population evidence until 1837 when civil 
became law. 

The computer programme described in this article 
was devised to reduce the tedium of the research exercise 
requirements covering the marriage, baptism and_ burial 
returns for the parish of Grinton situated in remove Swale- 
dale in the north-eastern corner of North Yorkshire. Fortun- 
ately for the researchers the Yorkshire Parish Register 
Society published a modern transcript of the original in one 
bound volume, thus eliminating subsequent errors of inter- 
preting the varied quality of 18th century handwriting. 

The registration period under review was from the 
year 1700 to 1801, the latter year being important because | 
the first national census took place in 1801, giving the first | 
accurate dating of population size and distribution for the 
parish area. 


registration 


The assignment consisted of reviewing the parish reg- 
ister transcript, and from the range of entries compiling 
separate lists of marriages, baptisms and burials for the 101 
years under review. Each year was divided into monthly — 
sections, the return for each month to be recorded to meet 
the needs of the Cambridge-based Group for the History of 
Population and Social Structure. 


Allowance had to be made for certain sub-classes of 
event such as entering the number of bastards and sets of 
twins born each year. On the Burials form there was a | 
column for “‘Wanderers’’ which was not used in the exercise 
as none were indicated in the register. 


Because of the strong links between 18th century 
population control and the state of the nation’s internal tood 
supply — a bad harvest followed by a prolonged winter could 
have an obvious effect on rural parish burial returns during 
the winter months — all the register monthly totals had to be 
converted to “Harvest Year’ totals so that:— 
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Register of burials in the parish during 
parts of the years 1779 and 1780. Family 
details and place of habitation have all 
been recorded, making the survey not 
only one of population but also revealing 
interfamily relationships. 
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(a) For the marriage and burial data the total for the 
harvest year was obtained by adding the total for 
August/December of one year, say 1750, to the 
total for January/July of the next, e.g. 


Year January/July August/December Harvest Year Total 

1750 35 31 58 

1751 27 20 

(b) The calculation of Harvest Year totals differed 

for the baptism data as the number of concep- 
tions had to be calculated rather than the 
number of baptisms nine months later. Thus the 
number of conceptions in the harvest year 
August 1750 to July 1751 is taken to equal the 
number of baptisms May 1751 to April 1752. 

Year January/April May/December Harvest Year Total 

1750 22 25 41 

1751 18 21 

1752 20 23 


From the tables of crude totals separate graphs were to be 
constructed illustrating the annual variation in the number of 
baptisms, marriages and burials for the research period. In 
order to reveal parish population trends more clearly and 
smoothly additional graphs were constructed using the base- 
time of a nine-year moving average. A natural-increase graph 
was also drawn from the data obtained by subtracting each 
annual total of burials from the total of baptisms, another 
moving-average graph being calculated from this information. 


The Pet Problem 

This was to obtain a picture of the population in 9-year 
sliding averages over 101 years prior to the introduction of 
the National Census. The parish records were consulted for 
the monthly figures and particulars of baptisms (births), 
marriages and burials (deaths). Notes were required of evid- 
ence of twins, bastard births, out-of-parish marriages, etc. 


Part Of The Pet Solution 
A PET computer was available and a programme was to be 
developed having regard for ease of input and with facilities 
for review, correction, calculation and display of results in 
both numerical and graphical forms. A data file was estab- 
lished on which all input data would be stored. This was to 
enable the work to be continued with an 8K memory(RAM) 
and allow for subsequent use of the stored data. 

The program was in three parts, (a) input and amend- 
ment, (b) store on data file, and (c) processing of data. 


Input And Amendment 

The monthly data involved five categories: Male births, 
Female births (baptisms), Marriages, Male deaths and Female 
deaths (burials). For each category provision was made for 
the numerical record 0 — 99 and for two additional charact- 
ers: a letter if a special event occurred, to be followed by a 
single digit for the number of such occurrences, e.g. the 
number of pairs of twins or bastard births. 


A quick calculation shows that five categories, each 
with up to four characters, and a century of twelve months 
per year, would generate up to 24,000 characters which 
would exceed the standard PET’s memory. The chosen solut- 
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ion was to reduce the detailed record to around 2,000 char- 
acters by retaining only the annual totals while the data for 
12 months of one category would be held and corrected and 
then passed to a data tape so that the same memory space 
could be re-used repeatedly and all the corrected entries 
would be available for subsequent use. 


It was also necessary that the keying in of data could 
be stopped and continued at a later date after PET had been 
switched off. 


Input 

A clear guide was given to the operator at every stage, and 
allowance for amendment of errors so that each year’s entry 
could be verified and put onto tape before the space in mem- 
ory which it occupied was used by corresponding entries for 
the subsequent year. 


Consultation between the researcher and the prog- 
rammer determined the most convenient sequence and 
method of entry. This was as follows:— 


1. State ‘start year’, ‘end year’, a maximum of nine 
‘notes’, e.g. P — DIED OF THE PLAGUE, with 
No.9 being reserved for the general note ‘R — 
REMARK’. (Fig. 1) 


2. Data would be read from original parish records, 
month by month, year by year, until one entry 
(e.g. male births) was complete and then for the 
other entries in turn. 


3. The operator would enter one digit or two digits 
(maximum) followed by one of nine letters if 
there was an associated note, or a Carriage Return. 
If a letter was entered, the next monthly entry 
would be accepted only after a number, 0 — Q, 
associated with the note had been input. (Fig. 2) 


4. There was protection so that an incorrect letter 
could be refused and a letter would not be accept- 
ed as the initial character of a monthly entry. 
There was also protection against the number 
associated with a note being larger than the 
monthly entry. E.g. lines 440, 463, 464, 492 and 
498. 


5. In the case of twins, which was the subject of a 
note ‘T’, male twins only would be recorded as 
the note for male birth entries so that an entry 
‘2T2' might indicate that one pair of twins (both 
boys) was born that month, or that two pairs of 
twins (each one boy and one girl) had been recor- 
ded; in the latter case there would be a correspon- 
ding entry in the female births record. 


6. At intervals a group of 12 entries was shown on 
the screen sequentially, and the operator was 
asked to confirm or amend each one. (Fig.3) This 
is a neat and satisfactory system. 


7. Provision was made so that the recording of 


records could be broken off and PET closed down 
to be reopened for subsequent recording sessions. 
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Register of christenings that took place 

in the parish during 1780. The lower 
picture shows an expanded section for the 
month of March. The upper register has 
been signed by the Minister and Church 
Wardens. 













raiisape obalpzinoe arth sre 1790" 

naath a Zariwse oe ae a 
4 po Datel o Faw: Prato W 

=f. te hy age Wf The: Fawkes fried Deswion 


Lim 2 EE oe —— ~ 


y oon 5a 
ss ; A Lifes Shrt oF Vi ees feet 


= £4. ae 
hehe Meatten Wilh ig 


igs 36 Vo paap “GB 
MTD, tel $5" Lepr CPUC? ~~~ — —— 







———— 


m3 





25 


Store On Data Files 

To conserve memory a data file was opened into which the 
month’s records were entered as the work of reading from 
parish records proceeded. At the same time annual totals 
were stored in RAM to be entered on a separate data file held 
immediately after the programme at the conclusion of each 
sitting. This latter was overwritten at the end of subsequent 
sittings, while the data file on which monthly records were 
retained was in fact a series of consecutive data files on 
another cassette. 


Processing The Data 

A second program tape was to be used to read and process 
the material collected on the data files. Work on this is pro- 
ceeding but does not present any special problems. One of 
the big advantages of the whole system is that once the data 
is on tape it is not necessary to re-enter it if a new theory is 
to be tested by calculating and displaying different values 
derived from the original statistics. Thus what was once a 
time-consuming labour becomes the much more satisfying 
problem of writing a suitable program of instructions to 
the ever-patient PET. 


Note regarding lines 562 to 599. 


The answer to “‘MORE?” from line 550 will normally be Yes 
leading to “RETURN” on line 599. The operator has to be 
very determined to strike N followed by 0 and hence line 
5000 which closes the data file and is the action required 
only at the end of a sitting. 


26 





The program sections referred to in the text 
are as follows. 

Fig 1 is lines 30 to 70, Fig 2 is lines 400 to 
sia rg Fig 3 is the final section from 500 
to - 
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Three Trumps from Acorn 


y+Vorel gan ie) siene)|(-14 


Designed as an industrial controller 
module, itis based on the 6502 CPU 
with 2K Eprom, 1.25K ram and 32 
\/O lines. In eurocard format itis 
provided with an onboard monitor 

(2 x 74S$57 1) giving comprehensive 
folcavac}(6)*)aalciala@-laleRe(-lelere re liare 
facilities. Also available in minimum 
configuration for low cost OEM 
Eveleliier- Relea 


The Acorn 
Microcomputer 


A Balc¥. (ee saneelalice) | -imaslelelei-) 
mounted beneath a matching 
eurocard with hex keyboard, 8 digit 
seven segment display and CUTS 
tape interface requires only a single 
unstabilised power supply to form 
the powerful Acorn microcomputer. 


Order form 


Send to: Acorn Computers Ltd. 4A Market Hill, Cambridge, Cambs. 
[ | (qty) Acorn Microcomputer(s) in kit form at £65.00 plus £5.20 VAT 
[ ] (qty) Acorn Microcomputer(s) assembled and tested at £75.00 plus 


£6.00 VAT 


[| (qty) Acorn controller(s) (minimum configuration) 

at £35.00plus £2.80 VAT 

| (qty) Acorn Memory(s) assembled and tested at £95.00 plus £7.60 VAT 
N.B. Price shown is for full 8K of ram, prices for smaller memory 
options and Eprom additions available on request. 


| enclose a cheque for £ 


Name — 





Address ___ 


made out to Acorn Computers Ltd, 


He ga No 
1403810 





CO 


PNidglelelelame(-s-iejal-1e Rie) s 

expandability the Acorn 
Wiltetselecelanl ell icim@(-t- Mere) anle) ads. 
development system for the Acorn 
controller and together with the Acorn 
Users Manual provides the perfect 
Tabaceteltioadlelakcemal-> a o)0el¢[c-lanlaaliale pm ag) 
carefully optimised monitor has the 

fe) ilo dialemael arena le lat 


System Program 

Set of sub-routines for use in 
eleeleie-lanlaaliale, 

moly-]aieles ice slelele late me-lellibavmelt-te)i- ha 
all internal registers 

Ui-jelc ler: lek-lalep-}cela= 


PN iM volelaemarleleieli-s 
le-Melel-le-laneci-rem-ialemeell 

after sales and technical 
advice services are available. 


Software available soon includes 
4K-Editor-Assembler-Disassembler, 
4K Proprietary Fast Basic, Disc 
operating system with full file 

ists ialelliate B 

Aithough a standard strip of 





Acorn Memory 


The first in our series of expansion 
cards is the Acorn 8K + 8K ‘‘state 
of the art’’ memory module. Ona 
matching eurocard it provides 8K 
of ram (2114) and 8K of Eprom 
(2732) or 4K of Eprom (2716). It 
requires a single 5V rail, is 
designed for direct connection via 
a 32 way edge connector to the 
Acorn bus and is fully buffered for 
wiring into any system. Two 
onboard sockets provide 
Tare(stel-tnre(-san@ eler-ti Celaliare elm elgelan 
and ram. 


veroboard is all that is required for 
a full backplane, a racking system 
can be made available by Acorn 
Computers. The rack shown 
Tater (ele (<3: dal-me ABO Mlelc-l ar lemma Te, 
memory cards and dual floppy disc 
interface. 
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Dear Sir, 

As Mr W.M. Davies has criticised some spelling in 
your paper (which I welcome) perhaps I may ask, through 
your columns, for one or two other improvements to be 
made in the computing world’s use of our language. 


(1) “Data” is a plural word; you cannot talk of 
“q data” but “a datum”. (“Things” or “A thing given”’.) 


(2) Compound words, of which hundreds are 
generated yearly in the world of technology, demand the use 
of a hyphen to make two old words into one new one. To 
take an example at random, from the same page as Mr 
Davies’ letter, a reader writes about a high level language. 
The language is neither high nor level: it is a high-level 
language. People tend to be afraid of hyphens because they 
are not always sure when to use them, so they ban them 
altogether. The more information accumulates and meanings 
multiply, the more must our language becon:? richer, not 
poorer. Poverty can disguise itself as simplicity. If a meaning 
is lost or obscured the language is not simple; it is just wrong. 


(3) Less important: I turn to the other use of the 
hyphen; linking the two parts of a word which has to be 
broken at the end of a word: 

(a) The short hyphen is used for this, not the long 
dash, as seems to be happening throughout your paper. In 
any case, as your right margin is unjustified on the 
PRINTOUT page, the words should not be broken. 

(b) It matters where you break the word; it should 
not happen just anywhere. On page 5 (May), in the top 
paragraph, there is progr --ams. No comment necessary. 


(4) One final grouse. We English do not take kindly 
to innovations, and post codes (used without difficulty in 
the rest of the literate world) seem to have caused headaches. 
But how can any computer-minded person not use so 
obvious a data-processing aid? 

Yours sincerely 

E.B.Simmons 


27 Middleton Road, 
Brentwood, 
Essex CM15 8DL 





Dear Sir, 

In your review of the CMC 1200 IEEE to RS232 
adapter it is suggested that in order to return the PET to the 
keyboard mode, a syntax error should be created. The 
preferred method is to enter PRINT#I1 : CLOSE 1. This is 
essential if it is to be done under program control. 

More seriously though, the PET’s IEEE - 488 bus is 
a parallel bus. By plugging in the serial device no other 
parallel peripheral can be accommodated. This shortfall is 
commonplace among designers of attachments to the PET, 
each omitting to provide an IEEE - 488 bus connector to 
allow further daisy-chaining. How is one supposed to connect 
the rest of the range of peripherals marketed by the same 
company, other than one at a time? 

Yours sincerely, 

R.D.Geere. 

(Independant PET Users Group). 


52 Highfield Road, 


Cove, Farnborough, 
Hants GU14 OEB. 
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PRINTOUT 


Thank you for including our Electronic Master Mind 
in your June issue games review. 


Dear Sir, 


I am writing to the magazine to comment on your 
claim that you have found a method of cheating, By pressing 
the “Fail” button on the Electronic Master Mind one can 
indeed release the code flashing its congratulations EXCEPT 
it doesn ‘ carry with it that magic “Clue” response of 3-0, 
4-0 or 5-0. 


Remember the eleventh Commandment: “Thou 
shalt not get found out”. I think in this case you would get 
found out. 


Yours faithfully, 
Colin Wright. 
(Publicity Officer) 


INVICTA PLASTICS LIMITED, 
Oadby, 
Leicester LE2 4LB. 





Dear Sir, 
Thanking you for your recent letter accepting the 
article ‘“‘Appreciating the Microprocessor”. 


Have just received the June issue of CT and was 
pleasantly surprised to see the transformation from my rough 
notes to the printed version. There are however a few 
printing errors which, although trivial, may confuse some 
readers without the experience to distinguish them from the 
original text. I have shown these on a separate sheet in case 
you feel that such corrections should be pointed out in the 
next issue. 

Yours faithfully, 

A.P. Stephenson. 


2 Kinloss Road, 
Greasby, Wirral, 
Merseyside L49 3PS. 


ERRORS IN ARTICLE “D2 PROGRAMMING” 
(June Issue Computing Today) 


1) Page 69, top right 
c) IMMEDIATE ADDRESSING the symbol # precedes 


2) Line 1 in all five programs has this symbol # missing 
before OOFF in the Assembly Column 


3) Line 3 of Program 4 also has the symbol # missing 
before 03 in the Assembly column 


3) The description below Program 2 applies to Program 3 and 
vice versa; 
The most simple correction is to tell readers to mark the 
program “SWOP CONTENTS OF A AND B” Program 3, 
and the program “SWOP CONTENTS OF 26 and 27” to 
be marked Program 2 


4) Line 3 of Program 5 has the symbol # missing before 
OS in the Assembly column 
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USINESS 
ROGRAMS 













Now 
PETACT BUSINESS SYSTEMS 
offer mainframe quality at micro prices: 


‘SALES ACCOUNTING 


provides all the facilities for maintenance of Sales Ledger. preparation of a list of 
outstanding balances and printing of statements. 


Cassette based system £225+VAT Disk version £350+VAT 


PURCHASE ACCOUNTING 


handles Purchase Ledger, preparation of a list of outstanding balances, printing of remittance 


acvices. Cassette based system £225+VAT Disk version £350+VAT 


Written by ACT's own software team, each package handies 200 accounts and 800 

transactions in memory at orice giving true real time operation on a 32K PET and printer(typical 

cost£1,350+VAT). Alternatively the disk-based version may be used with the addition of a dual 
mini floppy drive (price £740+VAT) 


Other PETACT BUSINESS SYSTEMS 7 












include: Invoicing, Payroll, Stock Control, Nominal Ledger, and Management Information A&E 
oy 
Send for a free copy of our new 16-page catalogue. It contains details over 150 programs from £3 to £375. covering Business Packages, o >> 
Programming Aids to help you make the most of your PET and some super Games to play with it. Here are just a few examples J ay Ox 
va eo ae “ 
TRY THESE PROGRAMS AT YOUR NEAREST PET DEALER PO 
ov ot > 
Addressbook £6 Hotel Finder £5 Program Merger £8 A PO al / 
6502 Assembler’ Editor £25 Linear Programming £8 Sales Analysis £10 A 2S > & . Y 
Backgammon £8 Line Renumber £8 Statistics £7 y, © <3 Ro Ss SA 
Bridge Challenger £10 Mailing List £15 Super Startrek £8 Qe os 6% oe a 
Civil War £7.50 Micro Chess £14 Tax £8 0 LS Se 3 
Data File Handler £12 Music £10 VAT Pack £17.50 it PL Ke > Mee 5 
Discounted Cashflow £8 Payroll £25 Word Processor £25 pene WA ~ Ao f. ae 
Estate Agents Pack £25 Percentage Costing £49.50 76 Common Basic Programs £15 4° 4 en al 7d ee 
Graphics Package £12 Pet Basic Tutorial £12 & eae s of 





For full details of these and the other cassette and disk programs in our free catalogue. complete the 
coupon or ring us today. We also accept credit card orders over the telephone 


Specialists in 
a = q personal computer 
programs, 


5-6 Vicarage Road, Edgbaston, Birmingham B15 3ES. 
Tel: 021-454 5348 Telex: 339396. 


Petsoft A member of the ACT Computer Group. Pi 


PET is the trade mark ol Commodote ae 
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A new Z80 based training system 


is by using an educational or training system.Normally 

these are either very expensive, Hewlett Packard's for 
example, or very basic like the ELF I! or Acorn, The original 
exception to this rule was the Motorola D2 kit using the 
6800 microprocessor but now there is a new system on the 
market which is called the Nanocomputer. Produced by the 
semiconductor firm SGS Ates it is designed to be used in the 
classroom or training environment but has the facility of 
being expanded to a full system. 

It is based on the Z80 microprocessor from Zilog, one 
of the fast rising stars in the micro world and we decided to 
take a close look at this machine which will fill a large gap in 
the market. 


Q: of the best ways to learn about micro-programming 


Disaster Strikes 
Our first attempt to use the system resulted in near panic 
as one of the RAM chips on the board expired, leaving us 
with a proverbial dead duck. This proved to our fault, most 
embarrassing, but the suppliers rushed us another system and 
all was well, 

As we were using an early version of the machine we 
did not have either the card frame or the production keypad 
but even with the limited system we soon found out its huge 
potential. 


Hardware Configuration 


The board is of double sided construction with plated thru’ 
holes and solder masked. All interconnections to the board 
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are made with high quality header sockets and no patches 
or lash ups have to be made. There are a number of vacant 
holes on the board, these are for later expansion and do not 
affect the performance of the system in any way. 

The basic kit is supplied with a card frame that holds 
the processor board and power supply. There are slots 
available for the addition of an experimental kit, and one 
other card. The board is supplied with a 2K monitor in 
PROM, this can be upgraded to 8K by using the vacant 
sockets, and 4K of RAM which could be upgraded to 16K by 
changing over the chips. For connection to the outside 
world two Z80 PIQ’s are supplied, one taking care of the 
hand held keypad and the cassette, the other providing a 
general parallel interface. 

The Operating System handles the input from the 
keypad or its replacement ASCII terminal at either 110 or 
300 Baud, the cassette runs at 600 Baud. User programs 
are held in the on-board RAM and can be executed in either 
single step mode or at the full 2.5 MHz clock rate. 

The hand held keypad allows any register of the Z80 
to be inspected and modified, programs to be loaded and 
run, breakpoints to be set and the cassette to be controlled. 

The Monitor also provides two test routines, one to 
check out the memory which is performed at every switch on 
and one to test out the displays on the keypad which can be 
run at any time. 

Also supplied with the system were a set of circuit 
diagrams, the training manual and a quick reference quide to 
the Z80 codes. The quality of the documentation was high 
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Opposite page:— the modular power supply that will normally 
be built into the Nanocumputer box, it supplies +5 and +12 volts 
to power the basic system. The expanded board will run from a 
single 5 V supply with on-board regulation. 


Below:— the basic system. Several points of note, centre front of 
the board are the EPROM sockets for the upgraded monitor or 
BASIC, centre left are the RAM chips and the spare K note at the 
rear is for the extra VART. Note also that ceramic chips are used 
for the CPU and two P!I0’s, 
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but a fuller hardware explanation would have been rather 
nice, allowing an understanding of the internal structure of 
the processor as well as well as how to program it. 


Start At The Beginning 

It is assumed that you have at least a basic understanding of 
Binary and Hexadecimal codes, the book covers them briefly, 
so you should have a good textbook to hand if you don't 
feel competent. The manual then goes on to explain the 
principles of how these codes can be used to program a 
microprocessor and gives a brief summary of the available 
commands for the Z80. It is important to read this section 
of the book as this is a training course, missing bits out is not 
a good idea. By the time Chapter 4 is reached you will have 
itchy fingers and this is where the real work begins. 

The keypad, your only contact with the machine, is 
explained key by key and this section is probably the most 
essential of all. Having a processor but not being able to 
control it is rather a waste of time! Each section of the 
manual takes you through a set of instructions and is liber— 
ally interspersed with practical experiments in their use. By 
the time you have worked your way through the manual you 
will be more than prepared to tackle the Experimenters kit, 
which forms Part II of the course. Owing to the fact that we 
didn't have one we can’t give you details of this but if the 
quality of the manual is of the same standard then it should 
be most impressive. 

At the back of the manual are a variety of appendices 
giving a summary of the Z80 codes and other useful data. 
The only shortcoming of the book in our opinion was the 
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fact that although there are lots of example programs no 
demonstration programs are included. Even something as 
simple as counting up on the LED displays would have been 
most rewarding, mind you it should be quite possible for 
someone who has done the course to program it themselves! 


Handling The Problems 

The keypad supplied with the system that we reviewed, even 
though it was not the final version, was so flexible in oper- 
ation that we decided to give it a paragraph or two on its 
own. Contained within the one unit are eight hex displays, 
for both address and data inspection, a hex keypad, twelve 
operation keys, reset and break keys, cassette or keypad 
selection switch and fourteen LED's to indicate the status of 
the device. The unit is connected via a 40 way ribbon to the 
main board, slightly inflexible in movement but of high reli- 
ability. The function of the hex pad is to load address and 
data information into the RAM. The mode of operation 
has to be selected first so the correct LED is set on by use of 
a pair of ‘cursor’ controls. Having selected say MEM in order 
to load a program you now input the starting address and hit 
the LA key. The address which was displayed on the right 
hand four hex displays now moves to the left hand set and 
the data stored in this location, if any, is shown on the right 
hand set. Memory locations may be stepped through by use 
of the INC key, allowing for checking of programs etc., but 
to load data the ST key is used and this automatically steps 
the memory location on by one. In order to load any of the 
register pairs the appropriate one is selected by use of the 
cursor and the first two digits entered by the keys. The key 
labelled 2ND is then used to shift this data to the high order 
byte of the pair and the low order byte is entered and ST is 
used to load it. Running a program is acomplished by 
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loading the starting address into the PC register and pressing 
GO. This causes the program to be executed at the full clock 
rate of 2.5 MHz. To single step a program the SS key is used, 
holding this key depressed causes the program to run at 
about one operation per second. Whilst the SS key is being 
used any register may be inspected. Breakpoints may be set 
in the program by use of the BRK key, LD and DP are used 
to load and dump to cassette, ARS is used to control the 
alternative register set and RESET and BREAK are self— 
explanatory. If one has never used a “pocket Teletype’ 
before it will feel strange but you quickly get used to it, the 
key mnemonics are very helpful in this way. Overall the unit 
provides a powerful, low-cost method of interacting with the 
Nanocomputer and the slight re-design of the production 
unit makes it slightly less clumsy to use. 


Upgrading The System 
Apart from the first simple upgrade from the basic system to 
the Experimenters Kit you can take your Nanocomputer 
right up to a fully fledged machine. Several components are 
missing from the main board as we mentioned earlier, these 
can now be ordered and installed. Among the new pieces are 
a new software Monitor, the MO-Z, a UART which supports 
50 to 9600 serial transmissions, a second cassette interface 
and a DC to DC converter which allows the whole system to 
be run off a single 5 V supply. 

For future expansion memory cards are available in 
16, 32 or 48K of RAM, a PIO with eight parallel eight bit 
ports and a serial I1/O port as well as four timer/counter 
controllers. Cards are also available for VDU and keyboard 
control, floppy disks and PROM programming. All these 
additions plug in to a new card cage, and a more powerful 
power supply unit is required. A range of peripheral devices 
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are available to utilize this increased power including a VDU 
and a printer. 

For your expanded programming needs a variety of 
software is available for the system including a 4K tape 
based Assembler, an 8K Monitor/Editor/Assembler in PROM 
and an 8K Control BASIC. The tape recorder is a specially 
modified audio recorder which is supposed to give enhanced 
performance and reliability. 


Summary 

As the system is so versatile it is very hard to summarise on 
just the system that we had available to us. However we can 
say that the overall quality of both the hardware and the 
support was excellent. It is the first training system that we 
have come across that has been developed with the idea of 
integral expansion from the classroom to micro-computer 
system. Several others have attempted it but you always end 
up with a lash up of seperate boards and other peripherals. 
The whole concept of the Nanocomputer appears to have 
been carefully thought out and with luck all the necessary 
parts for expansion will be available when required. The 
expected launch for the add-ons is in the Autumn but the 
basic systems should be available by the time you read this 
review. 

Our thanks are due to Mr David Watson of the 
Midwich Computer Company. For further details of the 
systems availability you should contact him at Hillsborough 
House, Churchgate Street, Old Harlow, Essex, or telephone 
on 0279-25756. 

The price of the basic system without a power supply 
is £260 and the Experimental Station is £430. Both prices 
are exclusive of VAT. 
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Top right:— the prototype keypad unit, the production versions = eee 
are black and have re-arranged keys. Below:— the basic board with BREAK 
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CT MARKETPLACE 


LCD CHRONO ALARM- 








' 








CALENDAR 
START-STOP 


E 
AP-RESET 


MARTEN 


We feel we've got to tell you cerefully about 
this offer which we're introducing for the first 
time. Why? Because our price is so enor- 
mously lower than anywhere else you may 
suspect the quality. 

The display is LCD and shows the seconds 
as well as the hours — and minutes — press a 
button and you II get the date and the day of 
the week 

Press another button for a coujple of 
seconds and you have a highly accurate 
stopwatch with hundredths of a second dis- 
played and giving the time up to an hour. 
There is a lap time facility as well — and of 
course a back light. 

Our Chrono comes complete with a high 
grade adjustable metal strap and its fully 
guaranteed. 


£11.95 





(Inclusive of 15% VAT and Postage). 


To: 

LCD Watch Offer 

CT Magazine 

145 Charing Cross Road, 
London WC 2H OEE 


Please find enclosed my cheque/PO for 
£11.95 (payable to CT Magazine) for my LCD 
Chronograph. 


Name 







SAGUNBSS eiasns Badeice cr. wiehe enol 


Please allow 28 days for delivery 
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ZETRO 


QUARTZ 


“ALARM-CHRONOGRAPH STARTSTOR _ 
LIGHT DUAL TIME a.arm SET 


MODE SELECT 
TIME SET/RESET 


This new addition to our unbeatable 
selection of bargains is no ordinary LCD 
watch. It’s a slim, multi-function, dual 
time chronograph alarm watch, no less. 

This mode! will show hours, minutes, 
seconds, date, day of the week, stop 
watch, split time, alarm and alternate dual 
time zone — not all at once, of course. 
There is also a night light 

Hours, minutes, seconds and day of the 
week are displayed continuously, while 
the date will appear at the touch of a 
button. The day of the week is indicated 
by a flag. When used as a stopwatch, the 
maximum count is 0.1secs. short of 
thirteen hours. 


£19.95 


(Inclusive of 15% VAT and Pos tage). 


To: 

ALARM/CHRONO LCD WATCH Offer, 
CT Magazine, 

145 Charing Cross Road, 

London WC2H OEE 


Please find enclosed my cheque/PO for 
£19.95 (payable to CT Magazine) for my 
Alarm/Chrono LCD watch 


Name 


Address 





Please allow up to 28 days for delivery. 
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24 TUNE DOOR CHIMES 


DOOR TUNES £16.44 + VAT. 


Waddington’s Videomaster announce a doorbell that doesn’t 












ge Brrringgg, Ding Dong or Szzzzz Instead « pleys 24 
Giflerent classical and popular runes It will olay the e 
you select for your mood, the season or the wiser yw . 
expecing to call. Door tunes ws not only great fun and a 
wondetiul ice breaker, but rs also very functionally and 








beautitully designed io enhance yout home There 
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PROGRAMMABLE £29.50 + VAT. 
COLOUR CARTRIDGE T.V. GAME. 
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he TV game can be compared 16 an audin 











is grograr iT 





med to plev &@ multud 
nous plugun 






1¥ Qari ts ay 













technolagy by aBowing you to extend your litrary of gare i 
with ie purchase of eddtonal cannidges as new games . ia 
. - t + ar ™ 
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actor ‘gan €$ and the first canndge conteinew ten sports 
S mcuced free with the console Uther cariridoes 
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xT RA CA TAIL 
rently avinlable to enable you to scutes SUCN games as 


Grand Prix Mc tor Rar ng St uber be out and Stent Rider ROAD RACE ~ ‘87 + ge 













Ge ' 
urther Cartnoges are to De reieased later tus year Ufand rrot fre f 925 
nn fT ; : 

nduding tank Battle, Hunt the Sut and Tarper. The at WIPEOUT - 9.1) r VAT. 
console comes complete wah two removable joystick 10 different gemes of blesnng obstacles off the scree 
player controls to enable you to move in afl tour directions STUNT RIDER ~ £12. 16 > VAT. 
up cow) Nght 12°%) af C Dui mito these 1 YSuCK Conros ate M toicycte speed els mp hsvacies ieaniry " 
baal Serve and lafget Wwe butt ms Unt er feats res mouce rows of up 1 | Huses et i ‘ : 
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ta “Lee and cour ono i) SCOPES anc Daks 

Lifelike Sounds ate transmitted through the TV's speaker 6 Game — COLOURSCORE fi — £1350 + VAT. 
SHTiViating Ihe actual game being played : 

Manutactured by Wadd gions Vaeomaster and 10 Game COLOUR SPORTSWORLD £22.50 + VAT. 


queranteed for one year 












STAR CHESS - £55.09 + VAT, 
PLAY CHESS AGAINST YOUR PARTNER. 







using your own vt tO display the board and pieces Star 
Chess 13 6 new adsortyng gen @ for two players, which wil 






nierest and excie all ages The una plugs into the aenal 
socket a! your TV set and displays the board and feces i 
lull colour jor black and whitel on your TV screen. Based ¢ 
The moves of chess. It adds even more exomement and 
imerest (0 ihe game. Por those who heve never played. 
Star Chess is a novel introduction to the classic game of 
chess. For the expenenced chess olaver, there are whole 
Mw dimensions of unpredictability and chance added t 
he strategy oO} the came, Not only can pieces be take 
Conventional chess type moves 
exchange tocket fire with its opponents The 

Complete with a tree IBV mains adentor. full instructions 


aid twelve months Quatantee 


CHESS CHALLENGER +~— £985.65 + VAT. 
PLAY CHESS AGAINST THE COMPUTER. 

The Styush, compact, portable console can be ser t Didy at 
Seven different levels of atelty trom beginner to exp 
mGuding “Mate in two" and “Chess by malt” The compurer 
will only make responses which obey internat hee 
rules. Casting, on passant, and promoting @ pawn are 
merubed as part of ihe computer's programme | 
posse 1) enter any gwen protien from macames of 


newspapers or alternatively estabksh your own board ELECTRONIC CHESS BOARD TUTOR £15.75 inc. VAT. 
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CHESS CHALLENGER — 10 LEVELS - £143.06 i27 progressive programme cards includ 1” 6 begumners 
+ VAT. cards, 16 check mate postions, 9 miniature cames. | 
BORIS - MULTI-LEVEL TALKING DISPLAY £165.28 nd games, 2B chess problems and 

+ VAT. 

















CHECKER CHALLENGER 2 LEVELS £43.98 + VAT, 
4 LEVELS £80.09 + VAT. 

The draughts computer enables you to sharpen your skis 

Wigfowe your garie, and play whenever you wart The 
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AJD DIRECT SUPPLIES LIMITED, “Cent CT5,102 Bellegrove Road, 
Welling, Kent DA16 3QD. Tel: 01-303 9145 (Day) 01-850 8652 (Evenings! 
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Crofton — Complete 
ita ce COMPUTER 


Ready built and ready to run. Comprising: 
@24K Ram 
® Housed Monitor 
® Housed Keyboard 
® Floppy Disk Drive 
@®&K Interactive Basic 
@ Manuals 
@®Printer Interface and Cable 
@Switch Mode Power Supply 
An unusual feature of the Crofton Best | 
Equipment is complete freedom of choice of 
operating levels between basic, disk opera- 
‘ting system and monitor machine code. The 
user is at liberty. to work at any level, move 
around between levels and not to ‘Scratch or 
Clear’ programmes at one level whilst 
working at another level. TOTAL 


£2071-00 


Smaller systems and inclusive of VAT at 8% 
kits also available. 


CROFTON 


Ayo ia lili toh. 


35 Grosvenor Road, Twickenham 
Middlesex e Tel: 01-891 1923 












WHICH BRITISH SYSTEM 
CAN OFFER THE FOLLOWING: 


x COLOUR — Aerial input, Alphanumerics and 
Graphics 

* CEEFAX — BBC Television Teletext service 

* ORACLE — IBA Television Teletext service 

* BASIC — ROM — Resident Interpreter 

* MONITOR — Motorola 6800 Machine Code 

* VIEWDATA — Instant Information service 










TECS: 


TEGHNALOGICS 
EXPANABLE 
COMPUTER 
SYSTEM 


Prices start at 
around £360 










Rack Mounting and Tabletop Versions (illustrated) 
The logical development everyone has been waiting for. 
Please send large sae for details to: 


TECHNALOGICS (DEPT. CT} 


8 EGERTON STREET, LIVERPOOL 
L8 7LY 
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The workings of the PET 
IEEE 488 bus explained 


he familiar PET home computer posesses one of the 
real oddities in the microcomputer world. The user is 
presented with not a true bus but a version of the all 
singing, all dancing IEEE-488 instrumentation jata bus. The 
original PET manual was very vague on the structure and use 
of this, we have set out to try and clear up some of the myst- 
eries. The very fact that the PET is provided with a user port 
at all means that it must be useable, and indeed there are sev- 
eral commercial interface adaptors available, but the average 
amateur’s response seems to be one of panic when hardware 
design is suggested. 

The one vital phrase that is buried in the manual is as 
follows, ‘‘as implemented on’’. A rather better wording for 
this is “as adapted for” because the IEEE-488 bus on PET is 
a subset of the original standard. Armed with this vital piece 
of information we will now try to give you the rest of the 
information you will need. 





T 


The Bus Structure 
The bus can be divided into three sections, to make it 
simpler: — 

1. Data bus 

2. Transfer bus 

3. Management bus 
These three sections all interact with one another in specific 
ways, and it is the understanding of these interactions, hand- 
shakes as they are often called, that allows interfaces to be 
designed. 
The data bus is an eight line bi-directional highway. The 


lines are designated DIO1 to DIO8, and are active low. The 


normal status of the line is therefore high and any device 
which grounds a line puts data onto it. The data is transferr- 
ed in bytes and the most significant bit is on data line DIO8. 

The Transfer Bus performs all the handshaking and 
thus controls the transfer of data on the bus. The hand- 
shaking sequence is devised so that the slowest device will 
always complete a transfer once it has been initiated, if it 
tried to do it without controls data would be lost. There are 
three lines in the transfer section, NRFD, DAV and NDAC. 
The order of handshaking is shown in Fig 1. We will have to 
take a closer look at each. NRFD (Not Ready For Data) is 
only high when all “‘listeners’’ are ready, if any device is not 
ready the line is low. This allows a slow device to hold every- 
thing up, protecting its data integrity. The line is used for 
devices that send on the bus “‘talkers’’ in JEEE jargon. 
DAV (Data Valid) is put low to enable “listeners” to take 
data from the bus. The line can only be put low when NRFD 
is high, in other words all ‘talkers’ must wait for “listeners’’. 
NDAC (Data Not Accepted) is held low by a “listener” until 
it has taken the data off the bus. When this goes high a 
“‘talker’’ can change the data on the bus. 
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NDAC 


Fig 1. The handshake timing diagram. 





The Management Bus consists of five lines, only two 
of which are fully implemented on the PET. These two are 
ATN (Attention) which is set low for device assignment, If 
it is low then the bus is carrying addresses of peripheral 
devices and control messages, if high only assigned devices 
may transfer data on the bus. The second line is EOI (End Or 
Identify) and can be optionally set low by a “talker” at the 
end of a data transfer. However the controller always sets 
EOI low during the last byte transferred. The other three 
management lines are SRQ (Service Request), IFC (Interface 
Clear) and REN (Remote Enable), and are not really of 
interest to us. 

We have summarized all the controls and interface 
lines in Table 1 along with their connections. 


Handshaking Routines 

Because the IEEE bus was primarily designed for instrument- 
ation rather than for home computers the handshake signals 
are fairly easy to use. Figure 1 shows a typical handshake 
taking place, the timings are relative and not drawn to scale. 
At “A” NRED is set high to signal the listener that the talker 
or talkers on the bus are ready to send data. This line will 
normally be set at switch on. The talker will now place data 





Pin Designation Function 

1 DIO1 Data 1 (LSB) 

2 DI02 Data 2 

3 DIO3 Data 3 

4 DI04 Data 4 

5 EO! End or Identify 

6 DAV Data Valid 

7 NRFD Not Ready For Data 

8 NDAC Data Not Accepted 

9 IFC Interface Clear {optional use) 
10 SRQ Service Request (optional use) 
11 ATN Attention 

12 Chassis Ground 

A DIOS Data 5 

B DI06 Data 6 
C DIO7 Data 7 

D DIO8 Data 8 (MSB) 

E REN Remote Enable (optional use) 
r 

H 

J 

K Ground 

L 

M 

N 


Note: — polarization slots occur between 2 and 3, 9 and 10. 


Table 1. Bus lines and edge connector terminations. 
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CMC interface adaptor for the PET bus. 


on the lines, when it is ready to do so. At point “’B” the 
talker will set DAV low to indicate to the listener that the 
data on the lines has settled and is valid to read. As soon as 
one listener has accepted the data that listener sets its NRFD 
line low. If there is more than one listener the slower ones 
set their NDAC high, when all have taken their data NDAC is 
then asserted high. This occurs at point “‘C” on the timing 
diagram. The talker now sets DAV high, point “D”, indicat- 
ing that the data is no longer valid. The listeners respond to 
DAV going high and set NDAC low, point “E”, and NRFD 
may now be reset high ready for the next handshake. There 
are only two timing constraints for the PET, if it is acting as 
a listener then it expects DAV to go low within 64 mS of it 
setting NRFD high. When PET is acting as a talker it then 
expects NDAC to go high within 64 mS of it setting NRFD 
high. In other words the data should be read from the lines 
within 64 mS in either direction. 

There are several other observations to be made 
about the handshake. We have not covered the ATN line at 
fall, this is set high for data information on the bus, low for 
|address information. We will obviously have to take care of 
| this in any interface we design as we are not interested in any 
addresses or control sianals. 7 


Using The Bus 

Most of you who have the PET will have become familiar 
with LOAD and SAVE commands for the cassette and will 
be wondering how to use the bus for these purposes. The bus 
actually looks like a data file to the PET BASIC and one has 
to use file commands to access it. The following commands 
are used:— 


|OPEN, CLOSE, PRINT#, INPUT#, GET#, CMD and ST. 
To output from the PET one has to open a file and this is 


idone in the format :— 
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OPEN (Address), (Device), (Secondary Address), “Filename” . 


The Address is within the region 1 to 255 and must be 
referenced by the CLOSE, PRINT#, INPUT and GET#. 
statements. 

The Device is the address of the physical device on 
the bus and must be in the range 4 to 15. A Secondary 
Address is only sent on the OPEN and CLOSE commands 
and is normally ignored. The command PRINT# sends ASCII 
characters to the bus, INPUT receives characters from the 
bus under BASIC rules, GET# “‘gets’”’ a character or digit 
from the bus. It should be noted that all these commanas 
refer to the Address specified by the OPEN statement. Using} 
the CMD command allows output from BASIC to be sent to] 
a device specified in a previous OPEN command. This allows | 
program listings to be obtained and also leaves the bus active, 
hence allowing more than one “listener” on the bus. Access 
may be obtained to the status of the bus by inspecting the 
BASIC variable ST. The bits and their mask codes and 
interpretation are to be found in Table 2. A command of the 
form :— 


IF (ST) AND MASK THEN.... 
2, 64 or 128) 


(Where MASK is either 1, | 


This test should be done immediately after the |/O operation 
that the user is interested in. 


Getting On The Highway 

The hardware details of the bus are very simple, as rather 
than put a flashy IEEE connector on the back of PET an} 
edge connector is used. This can be seen in Photo 1 and also) 
in Fig 2. It is a 12 position 24 contact (ie double-sided) edge | 
connector with 0.156” pitch and can be obtained from most 
PET stockists. Typical manufacturers are AMP, CINCH and 
Sylvania but at a pinch you can cut down a larger type. 
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Fig 2. The PET rear edge connector. 





There are some electrical limitations which must be observed, 
or else you may have problems. The cable should be no 
longer than 20 metres, devices should be spaced less than 5 
metres apart. The number of devices on the bus should be 
limited to 15 and the data transfer rate kept to below 
250KHz, although with tristate drivers you can push it up to 
1MHz. As a design recommendation all bus lines on your 
interface should be buffered, this solves a lot of those 
inexplicable problems that tend to arise. 








EEE 488 
Bit Mask Status ZNO CASSETTE | INTERFACE J1 
0 1 Time out on data transfer, response longer than 65mS MEMORY EXPANSION 
1 2 Read error, DAV not sent within “time out” CONNECTOR 
6 64 EOI PARALLEL 
USER PORT J2 


7 128 Device not present, return to BASIC 


Table 2. Status word codes and interpretations. What goes where behind PET. 
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mstmREE | = @ BRITISH DESIGN @ U.K. BEST SELLING KIT from the leaders in innovative software 
FEATURES: FULL AFTER SALES SERVICE & GUARANTEE 
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eneirios BROCHURE. SEND S.A.E. 9} x 6}, STAMP 12}p. VAT 8% ALL ITEMS 
EXCEPT BOOKS. : 





Plectronics todd 








Made your contribution to Confuse-a-Car Week yet? 


Jog your jalopy’s geriatric innards into thinking it’s | 


Christmas by giving it one of our car projects. 

Now that the Great British Summer's here again, 
you'll need our heated rear window controller. Hit the 
button and the wonderful window warmer heats your 
hindsight for a respectable screen-clearing interval 
and then switches off again. 

Or there’s a warning lamp audible repeater. If 
you're in the habit of driving with your eyes closed 
(clunk click every trip) you won’t see your oil or 
ignition warning lamps come on. With our repeater 
you'll hear them. 

We're also planning an LED temperature gauge. 
Watch your radiator blow its top in full technicol- 
our. ... Next month in motoring ETI. 





SATELLITE SPECIAL 


The satellite age dawned in 1957 with Sputnik 1. Since 
then thousands of tons of hardware have been blasted 
into orbit around us. 

The satellites we have now, a little more sophisticated 
than Sputnik, monitor our weather, let us look in on a 
foreign war or the American Open as it happens, take 
navigation out of the realms of sun and sextant and 
many more applications, including a few that are dis- 
tinctly hush-hush. 

Next month lan Graham looks skywards and brings 
the eye-in-the-sky down to earth. 
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What to look for In the September issue: 
On sale August 3r¢ 





nel s ee 


(ht isiS 








LM10? What In The 
Name Of ETI Is An LM10? 


Until last month very few people had even heard of 
the LM10. In a few more months not having done so 
will be a bigger disgrace than supporting Chelsea. 
Ray Marston produces one of his special features to 
help you out of the second division next month, so 
don’t miss it. 






KEEP [T QUIET, DON’T 
HISS AND GET IT TAPED 
PROPERLY 


No it's not Dolby. It is based on a brand new chip set from National. It 
has an amazing low component count. It turns in a very respectable 
‘sound’ and ts ideal for home usage. It is inexpensive and a very good 
reason to buy ETI next month. 
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Interfacing made easy 


n input/output port must provide a versatile pro- 
grammable interface between the microprocessor and 
:the external system devices (peripherals). Since the 


| “devices” can vary from simple lamps, switches or keyboards 


to paper-tape readers, punches, visual displays, XY recorders 
etc. it is understandable that a price must be paid for such 
versatility. The MC6821 Peripheral Interface Adapter (PIA) 
is certainly versatile but its architecture and personality 
reflects the data sheets supplied with it—~——cold, logical and 
aloof. Once this data is deciphered and confidence is gained, 


ithe PIA will be accepted as a well designed little box and 


surprisingly easy to program. 


Relationship Between PIA And MPU 

There are no special instructions for the PIA because, as far 
as the 6800 MPU is concerned, it appears as a block of four 
“memory addresses’ which can be read from or written into 


‘like any other RAM. These addresses can be chosen arbit- 


rarily when wiring up the system providing they occupy four 


| consecutive addresses. In Figure 1, these addresses have been 
| chosen as 8004, 8005, 8006 and 8007 in order to correspond 


with the Evaluation Kit (D2) supplied from the makers. The 
eight data lines of the PIA are simply connected to the MPU 
data bus as normal and it will be noticed that several control 
lines are also connected between the two, 


External Interface Lines 


‘Except for subtle differences to be explained later, the PIA 


can be considered as two identical halves, side “A” and side 
“B", each half having eight data 1/O input lines and two 
special lines used for control or “handshake” purposes. To 
avoid repetition, discussion will be limited to the “A” side 


land it can be assumed that the “‘B” side will behave in the 


same way. 


PAO to PA7 —— are the data I/O lines any of which 
can be used as either an Input or an 
Output depending on how the pro- 
grammer writes the initialisation 
routine. Thus we can have say three 
behaving as Inputs and five as 
Outputs, a most useful property. 

CA1 and CA2 — are the peripheral control lines, CA1 
is always an Input but CA? can be 
initialised as an Input or an Output. 


| The Internal Registers 
| There are three registers in each half: 


a. Data Register 


This is the buffer between the I/O lines and 
the MPU data bus and after initialisation is 
available to the programmer as “Address 
8004” (8006 for B side). 


|b, The Direction Register 


It was stated earlier that the I/O lines can 
be inputs or outputs. The direction register is 
used to decide this by the rule, 

“Q" = input “1" = output 
Thus if this register is initialised with the 
pattern 00001111 (OF hex) then PAO, PA1, 
PA2 and PAS would behave as outputs and 
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the rest as inputs. It is available to the pro- 
grammer as “Address 8004" (8006 for B 
side). This is rather surprising because it is the 
SAME address as the data register! 


c. The Control Register 

This is the register which causes some anxiety 
to the newcomer because it is a hotch potch 
of various bits, each having a separate 
functional identity. (If it is any consolation, 
it caused the writer more than anxiety—— 
apoplexy in fact). | 
Although full details will be attempted later, 
only bit ‘’2” is important at this stage (shown 
dotted in figure 1), because jt is this bit which 
dissolves the discrepancy of two registers 
having to share the same address. 

When bit “2” is 0, the address 8004 belongs 
to the direction reg, When bit “‘2” js 1, the 
address 8004 belongs to the data reg. The 
control register is available to the programmer 
as address 8005 (8007 for B side). The rem- 
aining bits are all concerned with the behav-| 
iour of the control lines CA1 and CA2, a 
torture to come later. 


The allocation of the addresses are cunningly thought out. 
Under system reset conditions, all registers in the PIA are 
reset to zeros——which includes the bit 2” in the control 
register. So the first time address 8004 is used, it will address 
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Figure 1 The PIA and its relation to the MPU, 
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the direction register. After this the programmer will ensure 
that bit “2” is set to 1, so subsequent reference to 8004 will 
address the data register. It would be most unlikely to have 
to change the direction register contents in the same 
program, but if so, it would be necessary to clear bit “2” 
first and reset it again afterwards. 


Connections To The Address Bus 

The PIA behaves as four memory locations, so it must be 
similar in some respects to conventional memory chips in 
the manner of connection to the main address bus of the 
MPU. Thus we must expect to find address lines to pick out 
which location within the chip and other lines which select 
the chip itself. 

There are five lines from the PIA to the MPU address 
bus, two Register Select lines (RSO and RS1) and three Chip 
Select lines (CSO, CS1 and CS2). Note from Figure 1 that 
RSO and RS1 are driven by the two lowest order address 
lines AO and A1 which ensures that the four internal 
locations have consecutive address codes. 

The chip select lines must ALL be enabled in order to 
bring the PIA on-line. Thus CSO and CS1 must both be HIGH 
and CS2 must be LOW. The arrangement shown in figure 1 is 
deliberately naive to simplify the appearance for the purpose 
of understanding the basic ideas behind “chip select’. Thus 
CS2 is shown connected to ground ensuring this line is 

-enabled. CSO will only be enabled when address line A15 is 
HIGH and A2 must be HIGH to enable CS1. Taking the four 
perms of AO and A1 as 00, 01, 10 and 11, it may be seen 
(with a bit of mental effort) that the four hexadecimal codes 
8004, 8005, 8006 and 8007 are established as active 
addresses for the PIA registers. Unfortunately, there will be 
thousands of other address combinations which will also 
activate the PIA because the twelve wires unused out of the 
sixteen can be 1s or Os; thus the address code FFF4 will have 
the same effect as 8004, so will C004, ABC4 etc etc. Now if 
the PIA was the only other chip apart from the MPU itself, 
this wouldn’t matter much but of course there would be 
RAM and ROM chips each competing for a unique band of 
addresses. However, it is easy to modify Figure 1 to increase 
the “exclusivity factor’’ of the PIA addresses. For example, 
the ground return of CS2 could be replaced by say an OR 
gate as shown in figure 2. 

Only when every input to the OR is a “0” will CS2 
be enabled so the range of addresses is severely limited (apart 
from A12, A13 and A14 which are still don’t-care lines). Of 
course if you have bought a complete Evaluation or Develop- 
ment kit, the foregoing details have all been taken care of but 
there is always the possibility that an extra or perhaps several 
extra PlAs are required for a particular project so it is as well 
to have some familiarity with address decoding principles. 
Although unlikely, it would be possible to connect say, 1000 
PIAs to the address bus which would allow a total of 20,000 
peripheral lines to play around with. These would still only 
occupy 4,000 addresses out of the total of 65,536 possible. 
One word of warning, if such grandiose schemes are to be 
considered the poor old address and data buses will require 
some additional “Bus Driver ICs’’ to handle the accumulated 
leakage currents. 


Control! Lines To The MPU 


Enable (E) is the timing control, usually connected to the 
02 clock line of the MPU. Even with the 
correct address lines enabled, the PIA is not 
viable until the E pulse goes HIGH. (When we 
later discuss the Control register bits the E 
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Figure 2 Alternative chip select arrangement. 
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Figure 3 Programming the PIA control registers. 
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pulse level will be found important). 

When this is driven LOW, by say a moment- 
ary pulse from a push-button, the six registers 
of the PIA are cleared to Zero. 

Read/write (R/W) The state of this line decides whether the 
MPU is reading from or writing to the PIA registers. The 
“normal” state is HIGH (read) and LOW (write). 


RESET 


INTERRUPT REQUEST (IROA and IROB) inform the MPU 
that a peripheral line is asking to interrupt the present 
program and cause a jump to another program called the 
“interrupt routine”. Unfortunately, there is only one iRO 
input on the MPU which means that the A and B side 
interrupt requests must be wire-ORed, implying that there is 
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no hardware distinction between the two sides. This is no 
real obstacle because they can be distinguished by software. 


The Control Register 
This is the brute that causes most of the misery. Each bit, 
with the exception of bit-2 mentioned before, has something 
to do with the behaviour of the peripheral control lines CA1 
and CA2. Motorola issue a very informative diagram which, 
to an expert programmer, reveals all. Figure 3 attempts to 
“simplify’’ this diagram although it still presents a rather 
depressing appearance, requiring a bit by bit discussion 
before it begins to make sense. 

The definitions are in terms of the PIA A-Side but 
the B-Side behaviour is identical except when CB2 is an 
output, 


a. The two FLAG bits 
These are best got out of the way first because these are 
the only two which cannot be set by instructions in the 
program. Bit 7 can only be set by a signal from the outside 
world arriving via CA1; bit 6 can only be set via CA2 
(when it is defined as an INPUT). 

Once set, they can only he cleared by the next MPU 
read of the DATA REGISTER Example: if either of the 
two flags are set, the instruction LDA A 8004 will clear 
them. 


b. CA2 DIRECTION (bit 5) 
Bit 5 determines whether CA2 behaves as an input or an 
output according to the same rule previously encountered 
‘with the direction register: 


If bit 5is a 1, CA2 is an output 
lf bit 5 is a0, CA2 is an input 


c. Interrupt bit (bit 0) 
If this bit is 1, when CAT flag is set the interrupt request 
signal is activated. 


d. CA1 Active-level (bit 1) 
This bit decides which EDGE of the CA1 signal sets the 
flag, according to the rule: 


lf bit 1 is 0, CA1 is ACTIVE LOW 
(flag sets when CA1 goes LOW) 
If bit 1 is 1, CA1 is ACTIVE HIGH 
(flag sets when CA1 goes HIGH) 


This is very useful because some peripheral devices are 
normally HIGH and go LOW when active, others are 
opposite in behaviour. 


e. Bits 3 and 4 when CA2 is an input 
These two bits are very nasty because their function is 
different according to whether CA2 is defined as an input 
or an output. When CA2 is an input, they behave exactly 
the same as bits 0 and 1 except the flag is the CA2 flag. 
Thus bit 3 will be the interrupt bit for the CA2 flag and 
bit 4 will determine the CA2 active level. 


f. Bits 3 and 4 when CA2 is an output 
Figure 3 shows the possibilities. Perhaps the strangest 
perm is when bit 4 is a 1 because we can imagine that bit 
3 is physically connected to CA2. Thus if bit 3 is 1, CA2 is 
HIGH; if bit 3 is 0, CA2 is LOW. Thus we can say that 
when bit 4 is held at 1, CA2 will “’follow bit 3”. 
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In this mode, CA2 behaves as a 9th I/O output line 
which can be made HIGH or LOW by programming bit 3 
accordingly. j 


initialisation Examples 

“Initialising the PIA” refers to the few instructions, normally 
at the head of the program which loads the correct bit 
patterns in the direction and control registers. The patterns 
must first be set into a register (accumulator or index 
register) using immediate addressing and then storing in the 
appropriate PIA locations. Because the direction and control 
registers always occupy consecutive addresses it is both 
convenient and economical to utilise the double length Index 
Register to kill two birds with one stone. 

For examplé, supposing the pattern 00001111 (OF 
hex) is to be placed in the A side direction register and the 
pattern 00000100 (04 hex) in the control register. Assuming 
the address allocations as shown in Figure 1, the initialisation 
would proceed as follows: 

CE OF 04 LDX #0F 04 (# means immediate address) 
FF 80 04 STX 8004 


This is easily understood when remembered that when 
storing the Index Register the higher order byte (OF) goes in 
the address quoted and the lower order byte (04) in the next 
higher address. The following examples should be studied: 


Example 1 

PAO, PA1 and PA3 to be inputs and the remaining five to be 
outputs. CA1 and CA2 not required. 

All eight lines PBO to PB7 to be outputs. CB1 and CB2 not 
required. 


The initialisation is as follows: 11111000 in 8004, 00000100 
in 8005, 11111111 in 8006 and 00000100 in 8007. 


CE F8 04 LDX #F8 04 A side 
FF 80 04 STX 8004 
CE FF 04 LDX #FF 04 B side 
FF 80 06 STX 8006 


Note: only bit 2 is important in the control registers, the 
remaining bits are “don’t care” so, for reasons of simplicity, 
are made Os. 


Example 2 

PAO to PA7 to be outputs, CA1 to be active LOW input 
without interrupt request. CA2 to be active HIGH input 
with interrupt request. 

PBO to PB7 to be inputs. CB1 to be active HIGH input with 
interrupt request. CB2 to be active LOW input with interrupt 
request. 


Initialisation: 11111111 in 8004, 00011100 in 8005, 
00000000 in 8006 and 00001111 in 8007. 
CE FF 1C LDX #FF 1C A side 
FF 80 04 STX 80 04 
CE 00 OF LDX #00 OF B side 
FF 80 06 STX 8006 
Example 3 


PAO, PA1 and PA2 to be inputs, the rest outputs. CA1 to be 
active LOW input without interrupt request. CA2 to be 
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Figure 4 Interface to A/D converter. 
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output which adopts the same state as bit 3 in the control 
register. 

PBO to PB7 to be outputs. CB1 to be active HIGH input with 
interrupt request. CB2 to be output which is set HIGH when 
the CB1 flag sets HIGH and is cleared after the next STA 
8006 instruction. 


initialisation: 11111000 in 8004, 001 10100 in 8005, 
11111111 in 8006 and 00001111 in 8007. 
CE F8 34 LDX #F8 34 A side 
FF 80 04 STX 8004 
CE FF 27 LDX #FF 27 B side 
FF 80 06 STX 8006 
Example 4 


As example 3 above but assuming it applies to a second PIA 
with new addresses as follows: A side Direction Register at 
6000, Control Register at 6001; B side Direction Register at 
6002, Control Register at 6003. 


CE F8 34 LDX #F8 34 

FF 60 00 STX 6000 

CE FF 27 LDX #FF 27 

FF 60 02 STX 6002 
Example 5 


To introduce a more practical bias, we shall assume an 8 bit 
resolution Analogue to Digital Converter IC is to be 
connected to the A side PIA with interface lines as shown in 
Figure 4. 


Action: On receipt of a pulse to “SAMPLE” (a HIGH), the 
A/D conversion count commences. When the correct count is 
reached, DATA VALID goes LOW indicating the digital 
outputs are truly representing the analogue input voltage. 
Assuming interrupt is not to be employed, then it is clear 
that PAO to PA7 must be inputs, CA1 must be active LOW 
and CA2 can be made to follow bit 3 (although the latter is 
only one of the possible solutions). 


A suitable initialisation could proceed as follows: 


LDX 00 34 
STX 80 04 


CE 00 34 
FF 80 04 
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Note that the initialisation will leave CA2 LOW (inactive). 
The rest of the program must monitor CA1 flag bit and set 
bit 3 HIGH again after the valid data has been read from 
8004 into one of the accumulators. The following flow chart 
may be useful in appreciating the overall scheme: 







INITIALISE PIA 






SET CA2 HIGH BY 
SETTING BIT 3 TO 
1. THIS STARTS 
THE SAMPLING. 


LOAD PIA DATA 
INTO ACCUMULATOR 


How can we tell if the flag is set? By loading the control 
register into an accumulator and testing if it is a negative 
value (CA1 flag is at bit 7 so it is interpreted as the sign bit 
when in the accumulator). 


Input And Output Drive Requirements 

Full details are given in the PIA data sheets and should be 
consulted when contemplating any serious design. However, 
the “detail” can be a little frightening at first sight so the 
following broad outline may help to break the ice: 


2 


A SIDE 1/0 DATA LINES 


ee 

















When inputs: behave as one standard 
TTL load. 
CA1 similar 


When outputs:can drive one standard 
TTL load 


EE 
————— 


B SIDE 1/0 DATA LINES 


eee 


When inputs: behave as high impedance 
tristate inputs drawing 
only 2 uA typical when driven 

HIGH or LOW. 





When outputs:can drive one standard 
TTL load, but can deliver 
2mA5(typical) 1 mA(minimum) at 1V5 in 
the HIGH state. CB2 also has this power 
when output. 


EE 


Note the B side has greater possibilities than the A side. For 
example it can easily supply the minimum 1V2 necessary 
to drive a Darlington pair at a comfortable 1 mA or more. 
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With the promise of hot summer days 
ahead you will all want to get your 
hands on one of our Computing 
Today T shirts. Available at a 
bargain price of £2 each they 
are in black cotton with our 
logo in white on both front 
and back, We don’t quaran- 
tee that you will look quite 
as stunning as our model but 
it's bound to be a talking | 
point. Order yours today 
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Computing Today, 

145 Charing Cross Road, 
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size (S, M or L)! a 
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Making Effective Use Of The PIA 

Although there are twenty external interface lines on the 
PIA, it is easy to run out of wires unless a stern frugal 
attitude is adopted. Every one of them must be made to pull! 


its weight to the full; the alternative could be the purchase of 


a second (or third) PIA which apart from the cost, places an 
extra load on the address bus and wiring time. It is easy to 


| develop a kind of mania for software . For example, there is 


little point in writing twenty or more bytes of code to “save” 


| the use cf a 7490 counter (costing about 30p) simply to 
| satisfy the ego of a microprocessor purist, A well designed 


system should render unto Caesar the things that are Caesar's 
and to the ROM the things that are ROM’s! The distribution 
of hardware and software should be a common sense exercise 
free from predetermined bias. 


There is of course a danger in the other direction; if 
there is too much hardware and too little software the 
obvious conclusion is that a microprocessor was not required 
and the system could have been implemented by a 
completely hard wired black box. It is a good plan to reject 
out of hand the first solution that comes to mind (even if 


| you eventually return to it in the end). Letting the problem 


| simmer in the mind for a while can often lead to a flash of 


divine inspiration——called “lateral thinking’ by the Mid 
Atlantic fraternity——which could save you %K of ROM in 
return for a couple of TTL chips. 


The word “system” has been mentioned above and to 
those readers who use microcomputers only for number 
crunching or games or filing systems, requires some explan- 
ation. Any computing system can be considered as a closed 
loop “servo mechanism” in which the computer input and 
output is “closed’’ by the external peripherals. For example, 
a computer connected to a conventional teletype receives 
input from the keyboard and outputs a “correction” to the 
print mechanism. A simple VDU with keyboard behaves in 
a similar fashion. There is however a wide range of activities 
which can be controlled by a microcomputer in addition to 
the conventional data processing role. Model Railway enthus- 
iasts for example can increase the sophistication of the 
operating system by using a microprocessor as the controller, 
keen gardeners with a scientific bias can arrange a perfect 
green house environment throughout the year, the family car 
can have its instrument panel transformed into a futuristic 
(and impressive) panorama of winking warning lights and 


| LED digits vomiting out data on gallons per mile, engine 


noise level, gradient of road etc etc. 


These may appear to be grandiose schemes but in 
reality, providing some electrical background knowledge is 
assumed, will be found well within the capabilities of an 
enthusiastic amateur. Returning to earth, the design of games 


| for children (or adults) embodying external MOVING devices 
| can have more appeal than the present crop of VDU oriented 


pastimes. It is probable that VDU games will begin to loose 
their appeal after the initial novelty has worn thin. 
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Transducer Interfacing 

The Motorola PIA, like the majority of microprocessor I/O 
ports and home computers, is TTL compatible which means 
that the inputs must be within the range zero to 5 volts, a 
LOW being any voltage less than OV4 and HIGH any voltage 
higher than 2V4. Unfortunately, the outside world doesn’t 
conform to this copy two-state environment so it is necessary 
to convert all input ‘‘signals’’, whatever their origin, into the 
above acceptable form. The conversion, will in general, 
consist of two distinct operations: 


a) Converting a non-electrical (physical) change into 
an electrical change by some form of TRANS- 
DUCER. 


b) Converting the electrical output of the transducer 
into the right amplitude and polarity to suite TTL. 


There are a host of suitable transducers on the market 
capable of converting almost any physical quantity into an 
electrical output, some examples follow:- 


Photocells or photo transistors for converting light changes. 
Strain gauges for detecting how much something is bending 
(usually by stretching a resistance in the form of a tape). 
Thermo couples for converting temperature. Ph probes for 
converting degree of acidity (or alkalinity). 


The electrical output of most transducers is low, 


probably in the millivolt or even microvolt order so the first 
step is to amplify (normally by an OP AMP) to bring it up to 





Figure 5 Using a shift register to economise on PIA wires. 
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a suitable level. There is still another step however because 
the voltage is still an analogue of the physical quantity, ie, it 
is a smoothly varying voltage instead of the two-state nature 
acceptable to the PIA. The final component in the change is 
therefore some form of analogue to digital converter to 
change .a voltage level into a binary number proportional to 
the level. A/D converters are in most cases “eight-bit”’ 
resolution which implies that an analogue voltage can be 
digitised into 2° (256) increments, (See Figure 4 previously). 


Returning to the subject of economical use of the 
PIA, it is clear that we must “waste” ten of the available 
twenty wires if we insist on the minimum amount of extra 
hardware to convert. Suppose we are prepared to relax a 
little and allow a TTL shift register between the A/D and the 
PIA as shown in figure 5. 


The shift register has parallel inputs which are 
enabled-in on a pulse from the A/D data valid signal to the E 
pin on the register. Eight pulses from PAO can now shift out 
the parallel word bit by bit into PA1. The programming of 
the system may take a few more bytes than the straight- 
forward method shown earlier in Figure 4 but six PIA wires 
(PA2 to PA7) have been freed. 


Examples Of Interfacing 

The following outline systems may be found useful, if only 
to stimulate thought on possible projects. The flow charts 
indicate the software required. 


NN Sess 


Figure 6 Digitising a resistance valve. 
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Action is quite straightforward: Timer output rests 
LOW and turns HIGH on the receipt of a trigger pulse. 
Depending on the value of R, the output eventually turns 
LOW again. Thus CA1 must be initialised to be ACTIVE 
LOW to detect this fall. The flow chart shows how the count 
in accumulator A will gradually increase and the final count 
(depending on the setting of R) will be in A when the loop 
exits, To allow for the restriction that R must not be allowed 
to fall too near zero, (by adding a fixed padder resistor) the 
accumulator can start with some fixed offset value instead of 
being cleared. Note that only two of the PIA wires have been 
used. 


This is an example of “lateral thinking’. The solution 
which might have immediately come to mind would 
probably be a tachometer geared to the shaft with the output 
feeding an analogue to digital converter. Apart from the 
expense, this solution would utilise eight I/O lines on the 
PIA. The method shown only uses one input (CA1) line of 
the PIA and although superficially crude, would be equally 
(if not more) accurate. 


The fundamental idea is to count how many revs 
(how many times the flag is set) in a given time period. The 
actual time period depends on the number initiallised in the 
Index register(X); this doesn’t have to be one second because 
scaling can be arranged after Exit. The timing accuracy is 
good because of the crystal controlled clock in the micro- 
processor. The block marked “compensating delay” is a few 
NOPs to balance the extra time when the flow is via Clear 
Flag. 





Figure 7 Digitising the velocity of a shaft. 
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Full 8K basic and 4K user RAM Built and tested ( Delivery within 7 days) 
Power supply and R. F, Converter P.O.A. 


The machine can be economically expanded to “assist in your instruct it or program it to do whatever you want, but you don't 
business, remotely control your home, communicate with other have to. You don't because it comes with a complete software 
| computers and perform many of the tasks via the broadest lines library on cassette including programmes for each application stated 
of expansion accessories in the microcomputer industry. above. Ohio Scientific also offers you hundreds of inexpensive | 
This machine is super easy to use because it communicates naturally programms on read-to-run cassettes. Program it yourself or just enjoy 
in BASIC, an Englishes -like programming language. So you can eee, it, the choice is yours. 





Features Commands 
1@ Uses the ultra powerful 6502 microprocessor CONT LIST NEW NULL 
111@ 8K Microsoft BASIC-in-ROM Statements _ 
1}/@ Full feature BASIC runs faster than currently available CLEAR DATA DEF DIM END FOR 
iil personal computers and all 8080-based business GOTO GOSUB IF..GOTO — IF...THEN INPUT LET 
|} computers. NEXT ON...GOTO ON...GOSUB POKE PRINT READ 
@ 4K static RAM on board expandable to 8K REM RESTORE RETURN STOP 
W1@ Full 53-key keyboard with upper-lower case and user 
7F Expressions 
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Extras (X$,1,J). 
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ditional mini-floppy interface, port adapter for printer RIGHTS(X$,!) STRS(X) 
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@Assembler/editor and extended machine code monitor 
i available. Plus variables, arrays and editing facilities. 


Fully built and tested. Requires only +5V at 3 amps and a videomonitor or TV and RF converter to be up and running. 


| Wiha the magazines say 


Computing Today June ‘79 


‘The Superboard represents good value with plenty of potential” 
Practical Computing June ‘79 


“Certainly one of the most exciting (computers) on the present market” 
Practical Electronics June ‘79 





Dealer E nquiries welcome at Morgan St. address 


Watford Electronics Videotime Products Lotus Sound 

33/35, Cardiff Road, 56, Queens Road, 4, Morgan Street, 
Watford, Herts. Basingstoke, Hants RG21 1REA London E3 5AB 
.. Tel: Watford 40588/9 Tel: 0256 56417 ‘Tel: 01-981 3993 
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es exclusively from: se 
nies " rereteae 
es | Ps si 
Se only £286 (+ VAT) te 
: SELECTABLE FIRMWARE OPTIONS Saas 
3 L4.1 Triton system £286 + VAT (p & p £4) senate 
3 includas 1K monitor, 2K tiny basic, resides on main PCB. tatetet 
: L5.1 Triton system £294 + VAT ip & p £4) PO 
weieiele includes 1.5K monitor, extended tiny basic. Resides on main, sis: 
SEE! PCB (see June issue). weatatet 
statatat LS.1 Triton system £399 + VAT |p & p £6) statenes 
seen includes 1.5K monitor, 7K scientific basic with F.P. to six ‘sist. 
wate places. Resides offboard on EPROM PCB mounted on <<: 
atatats motherboard. Please note that with this option you have ‘tr: 
state the facility to add 7 more cards to bring Triton up to its full eee 
nreaata 64k. vietete 
as STAND ALONE FIRMWARE PACKS IN EPROM se 
tetatets L4.1£30 + VAT (3K on main board] neneren 
ct a ee L5,1 £40 + VAT (4K on main board) reterets 
ae L5.2£40 + VAT (As 5,1 but with 18MHZ crystal) redetets 
etatate L6.1£90 + VAT (1.5K on main board, 7k on EPROM PCB) tetetets 
sy: L8.2 £90 + VAT (As L6.1 but with 18MHZ crystal) oe 
sete CONVERSION OPTIONS — we like your old 2708's !! sesstet 
wLeledes Convert L4.1 to L5.1 £25 + VAT (return 3 EPROMS) *etetera 
ies Convert L4.1 to L6.1 £69 + VAT (return 3 EPROMS) stent 
sire the 7S Convert 1 to L6.1 £62 + VAT (return 4 EPROMS) wetenss 
tatatet a = Ss charges reflect programming and erasing costs. areata 
a‘ ae gate oe ee ee ae 
Roeetel ei Jl . ; a DOCUMENTATION mies 
eraretes : roan sealials . | Trit al £5 + 70p p &p (included in kit) viernes 
i EXPANSION MOTHERBOARD KIT (including power supply, buffering, 2 sockets) ........... sont iAlMOMerSAE oe 
see Bk STATIC RAM BOARD KIT (including 16 4K static rams, lower power 450ns)...... 0 ........ £97 UBtlisting®5 + SAE eas 
ss Bk EPROM BOARD KIT (including 8 blank 2708 EPROMS — £31 without)... ................ £97 6.1 user documentation £1.60 + SAE Bee 
seretet Motherboard construction details — free but pee 0 SAE. ets 
sz Full details available in our brand new 1979 computer products :.acalogue NN Ss ee Saha an tent == ee ee ste 
sree so order your copy now! Don't forget, VAT is extra at 8%. TRITON SOFTWARE aseeter 
rte, ; See Computing Today and our own general library — list ‘7. 
cette User club £4 per annum. available, send SAE. pets 
oteteta "All parts available separately or in packs. Budget your ‘iii 

Triton system. It's easy to buy |! ssretate 





= Se > S| Sa Se Se ee 


To: Transam Components Ltd., 
12 Chapel Street, NW'1. | 
Please sand me the following: — 
1. A copy of your latest Summer '79 catalogue . Cy 
| lanclose 40p + SAE (11% "x8 '4") ie 
| Address (please print) Hg's piece afl tos aa Se thos | 
3. Acomplete set of partsforthe ........... C) | 
Triton computer L4.1 L5.1 L6.1 | 
(please delete options not required — see 


l 
: : PETER POR ei ieee Ol 


| am interested in the Triten 


[ Name 








lenclose £50 + VAT + Elp&p i 
5. ATriton RAM Card Kit...... Pees Py tlre pee Cc] 
lenclose E97 + VAT + 75npp &p 
6. A Triton EPROM Card Kit.........0..... CI] 
lenclose £31 without the 2708's 


, lL anclose £97 with the 2708's 
lenclose a total of F 


BARCLAYCARD ACCESS 
VISA & MASTER CHARGE 
ARE WELCOME SEND 


| oon ee eaen a 


COMPUTING TODAY — AUGUST 1979 













C1] 
Se eae a ee ee ff 2 7 fo eh eA _t ttt tee ee eee eee # fata teeta 


iJ * i_® : + . * 
ff ff fe ed en ee ld ke Ca se RRR eee ee 


Ld 
SPT PA PPT Fe eB eet eee ee ee a a a a ee 





ct 

La} 
. 

2 


= 
2 
a 

cm 


DON'T FORGET]. . . Triton has in standard L4.1 option 


Basic interpreter. i 
64 graphic characters, et 
Buffered outputs to 64k. 

Power supply and cabinet. wells 


i. tee 
a ee ee ® 

at lhe a be te 
oh eo 8 ee 


at + i 
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8k memory option on main PCB. orien, 
56 station fully ASC11 encoded keyboard. otatate 
Memory mapping. whee 
Modem controlled tape |/O (or communications interface). acetate” 
118 page manual. weretes 
Standard TV interface. efetetet 
Sorry, TV set and cassette not included. atetats® 
TRANSAM COMPONENTS LTD. So 
12 CHAPEL STREET ih 
LONDON, NWI TEL: 402 8137 ist 
NEXT TO EDGWARE ROAD TUBE STATION. MET LINE enteney 
TRITON COMPUTER 15 THE TRADE MARK OF seenees 
TRANSAM COMPONENTS LTD eet! 
mL saseeeleteateetteeteteetetettoattotceetatete oat tobteebtoadetobltetdeptec dees 


SNe aa 


Julian Allason 





A report from the big Apple 
PETSOFT founder, Julian Allason, visitied American for the 


National Computer Conference. From New York he sent this 
report: 


espite 85° heat and appalling humidity, 30,000 
D computerists recently made their way to the National 

Computer Conference, held this year in the big 
Apple. With over 1,700 booths spread through three 
locations, NCC really is the daddy of them all. Despite an ill- 
judged shortcut through Central Park, | survived unmugged 
long enough to visit all three parts of the show. 





Grand Hotel? 

In many ways the most interesting section was the Festival 
of Personal Computing, with 70 stands stuffed unceremon- 
jously into the basement of one of New York’s nastier hotels. 
Sadly, there was not a single British exhibitor, although a 
number of friendly faces were to be seen writing cheques 
with glazed looks. 

One of the show highlights was the unveiling of the 
new Tandy TRS-80 Model II. This is very much a bigger 
brother of the Trash 80 we all know and — well, love is too 
strong a word. . . . Operating at twice the TRS-80's speed, 
the Model II is offered with either 32K or 64K of RAM and 
one built-in 8” floppy of half a megabyte capacity, including 
the Disk Operating System. U S price is $3,450. The system 
can be expanded to 2 megabytes with the addition of up to 
three more drives. 

Model I! features upper and lower case letters on the 
12” CRT. Format is 24 lines of 80 normal or 40 expanded 
characters. Level || Basic and TRSDOS operating system are 
resident but use up 24K of RAM. Unfortunately a number of 
bugs had surfaced at the last minute and it was difficult to 
give the system a fair assessment. The general reaction 
seemed to be that although it was relatively slow, Tandy’s 
sheer marketing power would enable them to sell in quantity. 
February delivery was quoted for the UK, but Tandy would 
not be drawn on price. 


Superfast Superstar 

Star of the show was the Micromax Microcomputer unveiled 
by PET disk manufacturers Compu/Think. Featuring 
multiple split screen mode and 64 programmable opcodes, 
this looked like being a hot competitor for Tandy at around 
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Nestor Systems’ Cluster One distributed processor: 1.3 megabyte 
disk unit and PET used as a controller. Photo by Julian Allason. 





half the price. The Minimax uses a hybrid 6502 chip rated at 
2 megahertz, which is very fast indeed. It has 106K of. 
internal memory, and a full size IBM compatible keyboard. 
Double density dual drives store or retrieve up to a massive 
2.4 megabytes of information at 15,000 characters per 
second. By my reckoning that is more information retrieved 
faster than any micro computer yet produced. 

The split screen mode is fascinating since different 
parts can be used for totally different processes. Individual 
field editing is possible with field protect and automatic skip 
to the next field; another feature not previously seen on a 
micro computer. It also has superb high 
resolution graphics with 240 x 512 
separately addressable dots on the 
12” screen. 

The consensus seemed to | 
be that the Micromax is the most 
advanced microcomputer yet seen. 2am 
Certainly the design approach has #4 
been to stuff as many mainframe § 
features in as possible. Coupled 
with its massive storage capacity, it 
adds up to a pretty impressive package. 
US prices from $4,495. UK avail- 
ability in November. 



























NCC SHOW REPORT 





Dr. Harry Saal, President of Nestar Systems, with his Cluster One distributed processing system. Photo: Julian Allason 





Hardware, Software and Texas 
Quite a wide range of printers was on show, perhaps the most 
interesting of which was the Comprint priced at just $425, 
This prints on 8%"wide aluminium coated paper at a fast 
225 characters per second. The nine by twelve matrix gives 
very sharp ‘printing in both upper and lower case. 
Surprisingly, the results photocopy perfectly. Comprint are 
tee expected to announce UK 
Se, distributors shortly. 
“a ae Commodore and 
Apple shunned 
the Personal 
Computing Fes- 
tival and were 
to be found 
Over the 
road at 

















the hideously ugly 2000 bedroom Hilton skyscraper. Apple 
are obviously doing well since their suite was actually larger 
than IBM's. An interesting feature of their exhibit was the 
Cluster One distributed processor by Nestar Systems. Genial 
Harry Saal explained how it could be used to link up to 15 
Apples, PETs and TRS-80's to a central 1.3 megabyte disk 
system. The prospect of distributed processing for $5000 
(plus the cost of each micro computer) had quite a number 
of mainframe men and educationalists sitting up and taking 
notice. 

Back at the Personal Computing Festival, the 
emphasis seemed to be very much on software. Osborne & 
Associates, Speakeasy and Personal Software, all drew large 
crowds. The latter showed their new Visi-Calc program, 
which has to be one of the most sophisticated all purpose 
calculator programs yet developed. Software from all three 
companies is currently available in England from most 
computer stores or direct from PETSOFT. (Plug plug!) 

Finally, there was news from Texas — at last! After 
many rumours, hints and leaks, T | finally unveiled their 
microcomputer. It turned out to bear a close resemblance to 
the Atari, which is to say that it is essentially games oriented. 
The other manufacturers were breathing sighs of relief. For 
the UK price of a. projected £645, plus £400 more for an 
American standard TV or video output monitor, since the-US 
protocol is incompatible with British TV’s. However, | can 
report that T I’s hospitality suite still mix the best Mint 


Juleps available North of the Potomac! 
STOP PRESS: Late result from the great Micro Mouse 


Contest. (That’s a micro-controlled mini robot contest 
through a maze) 20 to 1 outsider, Moonlight Flash, raced 
through the maze to claim the $1000 prize. Trainer George 
Curtis of Battelle Memorial Institute told your correspondant 
that he was equally pleased with Moonlight Express, a large 
piebald mouse from the same stable who claimed the Best 
Learning prize. The favourite was said to have ‘aborted’ and 
stewards are to hold an enquiry into doping allegations. 





Petsoft founder, Julian Allason with wife Jessica. Photo Daily Mail 
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APPLE Il KIT OR BUILT * ON DEMO NOW * STANDARD NASCOM 1 


COMES TO MASTERMIND seiches 


£63.96 with mains adaptor. 


SCOTLAND | samoanion wheel 


A space-age chess game 
; £69. 16 £63.36 with mains adaptor 
Why not call and see the fantastic Apple Il the finest micro | CHROMA-CHIME 


currently available. Demonstration without obligation. y 24-tune door chimes 


We also have in stock the following top quality items. — Kit £10.60. Bultt £16.30. 


: : : : Play 9 Mastermind games against the TRSS0-100 Programe on T: 
Nascom 4; including all available expansion. computer or set your own secret code £49.50 0} 


Digivision Monitor Kits — If you are thinking seriously about died Bi pec EE wath each order S.2.¢. with all enquiries. 

a monitor for your micro we have the best. Beware of cheap ile ee & P fr 

imitations which may use T.V. tubes. Our use professional Bp eon ey YY. ey PI r 
quality tubes which we have on demo. The difference has to Onn (0) 8) a ee tip to 21 days 


be seen to be fully appreciated. Nine and 12 inch in stock now. 27 Sidney Road, London N22 4LT for delivery 
Price £100 + VAT 01-89-9736 


High Speed Tape Cassette Interface. Comes complete with 
instructions showing how to interface to Nascom giving ‘normal’ 


and high speed operation. 300, 600, 1200, 2400 baud. At the 
highest speed this will load our 8K basic in about half a minute CoO Vi PUS : yay i 
Price (Kit) £17.50 + VAT 


8K Tape Basic. The best basic yet written for Nascom. Fully 
floating decimal point. Complete with all documentation 


Price £38.00 + VAT Continuous Stationery 


cao aie Product. Chiptester. Converts Nascom to a super . 
gash lag . tester. Plugs in to existing ports. Send now for for the Micro Computer 


Also newly arrived. Totally new games to play on any standard All sizes of listing paper stocked. 
Nascom. Send for full details prices, etc. Specialists in the preparation of Printed Continuous 


Callers welcome STRATHAND Callers welcome Stationery — Design Service available — 


44 ST. ANDREW’S SQ. a Listing paper & OTC Stocked for the Anadex (9%"’) printer. 
| GLASGOW G1 5PL ay ; ue 
west ht 041-552 6731 = Phone or write for a quotation to Miss Michael! 

Tel order welcome with Access and Barclaycard 


Now on Telex 777268. 24 Hours Service 01-520 6038 
63 ORFORD ROAD, LONDON, E17 9NJ. 


New Low-Cost ASCII Keyboards-Ex Stock Delivery. 


Quantity discounts 
~~ available 
Z _ 











KB771 — Latest addition to the range — ideal for the VDU-builder 71 KB756 56-keystations, Mail order total 


Keystations incorporating separate numeric/cursor contro! pad and mounted on PCB £49.50 £55.08 
installed in a custom-built steel enclosure with textured enamel finish KB756MF._ as above 
Case dimensions: 17%" x 7%" x 34," Total weight: 4K : aria ke : 

; ; : 7 fitted with metal 


mounting frame for extra 

rigidity £55.00 £61.02 
Optional Extras: 

KB15P Edge Connector £ 3.25 £ 4.05 
KB701 Plastic Enclosure £12.50 £14.31 
KB702 Steel Enclosure £25.00 £28.62 


- 








KB710 Numeric Pad £ 8.00 £ 9.18 

KB2376 Spare ROM 

Encoder £12.50 £14.04 AN 
Price £95.00 (mail order total £108.00) 25-way | pc.512DC/DC tise aiscve 
D-Type connector for KB771 £4.25 (mail order total | Converter £ 7.50 € 8.64 keyboards are 


fully TTL-compatible, 


providing the full 128 ASCII 
SEALECTRO PATCH BOARDS character set, and requiring 
Programme boards for switching and interconnecting input/output circuits . “As prt Feats Supply: 
N EVW KEYTO P/ 11 x20 XY matrix. Interconnection is by means of shorting Skip and component ull technical data an 
circuit diagrams suppled 


£5.13) 


holding pins (not included). Dimensions: 7%" x5%" x 1" 


KEYSWITCH KITS — ASCII | price: £12.50 (mail order total £14.58) 
CHARACTER SET BRAND [Ro EDITING VDU SAVE £100! 
N EV SU RPLUS HAZELTINE H-2000A Superb specification includes full 


NOW ONLY £395.00 © edit capability, direct cursor 
Pack of 58 keytops and keyswitches comprising 49 “Qwerty” set TTY HAZELTINE H-2000B addressing, standard V.24 (RS$232) 





format +9 Edit/ Function keys. NOW ONLY £495.00 intecface: 90 dave’ warranty 
PRICE: £16.00 imal order total £17.28) * Teletype Compatible * Switch-selectabie Parity 
* 12” Diagonal Screen * Standard CCITT V.24 
* TTY Format Keyboard interface 
N EW SH U GART * 27 Lines of 74 characters * Direct Cursor Addressinc 
* 64 ASCII Character Set * Full Edit Capability 
FLO PPY D | SC D RIVES * 57 Dot Matrix * Detachable Keyboard 
* 5 Switch-selectable Transmission, * Printer Port 
SA400 Minifloppy — 110KB capacity, 35 tracks, transfer rate Speeds up to 9600 baud * 90-day Warranty 
125K bits/sec. AV access time, 550msec. Power requirements We also specialise in: DEC minis POPS and PDP11 processors, add-on memory, peripherals and spares. 
+5VDC +12VDC. * Hard copy terminals — ASR33 and KSR 33 Teletypes, Data Dynamics 390, Texas Silent 700. Send for complete lists. 
PRICE: £195.00 ae ieee anon 
S Adtid Poop ~- 405 $8 canatity, 77 wack, trerelateate wading —_ Fiectronic rokers 
250K bits/sec. AV access time 260msec. Power requirements + 24DC conditions 
+5VOC —S5VDC. supplied on == 


PRICE: £395.00 request 49/53 Poncras Road London NW1 2QB Tet: 01-837 7781. Telex 298694 
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M.J. Lindsell. 


| Dateline 5000 


A game to space out 
your evenings 
his program is based partly on John Waddington‘s 


board game, ‘4000 AD’, and partly on the popular 
wm television programme, ‘Star Trek’, although most of 


| it is original. It is not so simple and corny as to be too 


boring, and yet at the same time, is easy to play. The object 
of the game is to build up as large a fleet of starships as 
possible, before being annihilated by the enemy. For this 
reason each game is different, and the length of games is 
enormously variable; one can try to beat one’s previous 
record etc. The information given should adequately describe 
the program, but it is recommended, that, if possible the 


| program is actually tried out. 


The game is designed to run on a Texas Instruments 


| TI-59 calculator with the PC-100C Print/Security cradle. The 


PC-100A or B Print cradles may be used instead. 
The program is best recorded on two magnetic cards; 


| one for the program itself, and the other to record the 


memories (as for printing reasons these must be entered at 
the start). If a different game is required each time, a random 


| number seed between O and 199017 (inc) should be entered 


into register 9, also at the start of the game. The program 
should be run with the Master Library module in place 
(supplied with calculator), and with the partition set to 


- 479.59 (power up partition). 


The program is controlled by means of the five user-defined 
keys alone, using only their first functions, (A—E). 


The program itself, and memory contents, are 


| supplied as a printer listing. The game may be altered slightly 


by changing the names of the 12 stars. Registers 36 and 37, 
contain the print codes for the first star, and 58 and 59 


| contain those for the twelfth and last star. 


Program Scenario 
The game is set in the future, at a time when the United 
Nations have sent out a fleet of starships to colonise the 
worlds. Matter transportation has been perfected, and any 
resources found, can be immediately ‘beamed’ back to the 
home colonies, in order to build more starships. For each 
‘olanetful’, of raw materials, and each one of life-forms, 
providing the necessary manpower, one new starship is 
manufactured, during each interstellar journey, and being in 
possession of light-warp drive, each of these new ships, joins 
the main fleet before the end of the journey. The objective is 
therefore to colonise as many planets containing these vital 
resources, as possible, thereby. obtaining the largest fleet 
possible, 

However, some of these planets have already been 


' colonised by Earth’s old enemies, the Romulans and the 


Klingons. The UN fleet, on encountering one of these 
colonies, may elect to withdraw and resume the search, or to 
attack the settlement. If the attack is made, the battle will 
continue until one fleet is totally annihilated; this will be the 


- fleet with the fewest ships (the colony will of course reply to 


the attack by dispatching a fleet of battle-cruisers). If both 
fleets are the same size, then because UN starships are 
slightly larger and better equipped than alien battle-cruisers, 


| the UN fleet will win through. 
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The situation is further complicated by the 
occasional approach of the UN fleet towards the neutral 
zones, and statutory space of the aliens. When this happens, 
most of the time, the approach is uneventful; however, 
sometimes, the aliens, being of treacherous nature, actually 
cross their boundaries, and commence a spontaneous 
unprovoked attack on the allied fleet. In this event, the same 
rules of battle as previously described, apply. Although, the 
enemy fleets are proportioned according to the allied fleet, 
the greater the size of the allied fleet, the smaller the chances 
of its destruction (the UN fleet starts off with two ships, 
and all enemy fleets have at least two). 

The greatest fleet size hitherto obtained before 
annihiliation, was 3,130 starships (defeated by a fleet of 
3,144 battle-cruisers). The least was of course, 2 starships. 


Planet Identification 

Planets are denoted by their Sun’s name, followed by their 
numerical order from the Sun; ie., Earth is SOL 3. 

The twelve stars used are divided into two categories, alpha- 
stars, and beta-stars; please see flow chart for the differences 
between them. The alpha stars used here, are as follows: — 


ALBIREO, ACRUX, MENKAR, SOL, GEMMA & PAVO. 
The beta-stars are:— 
ALGOL, PROCYON, CASTOR, POLLUX, ENIF & SPICA. 


Of these Procyon, Castor, Albireo, Menkar and Pavo have 
planets housing alien colonies at the start of the game, 
although these colonies readily change around during the 
game. 

The same planet will always contain the same 
resources, however, throughout the game. 


User Instructions 

1. To start the game, first ensure the master library module is 
in position. Next, ensure the calculator is connected to a 
print cradle of the PC-100’ series, and check that the 
partition is set to 479.59. Now, enter the program and 
data memories, either directly, or from each side of two 
magnetic cards, 
Press A. (First user-defined key) 

2. If destroyed in an interstellar battle with Romulan or 
Klingon battle-cruisers, start again. Otherwise, the printer 
will haye written “On course for’ and then a destination, 
eg “ CASTOR a 

If it is desired to investigate this planet, Press B. and 
proceed to step 3. 

If it is desired to withdraw and resume search, return 
to stage 2 and Press C. 


_ If the planet is uninhabited, parking orbit will be estab- 
lished, and the surface scanned by sensors. Any resources 
present, will automatically be utilised, and the fleet will 
continue on course for another planet (or alien space); go 
to step 2. If there is an alien colony present, then; 

If it is desired to attack the colony, 
Press D. and if successful, procedure will continue as if 
colony had not been there, ie., go to step 2. 
If attack is unsuccessful, game will terminate, — if desired, 
Press A to start again. 

If (as is the safest strategy early in the game) it is 
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desired to withdraw from danger of enemy colony, 
Press C. and go to step 2. 


4. At any point in the game, E may be pressed, to print the 
_ size of the United Nations’ Fleet. 
1. Simplified Flowchart for the game. 
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WIiTHORAWY B 
RESUME SEARCH 






ADO THE SMALLER 
OUT OF “LIFE-FORMGa” 


Cad SE FOR 
(STARANAME) (PLANET WC 
OW COURSE FOR 


hi ALAIAEG 4 | 





SENSORS DETEC 
DESOLATION 


SOFTSPOT 


The Flow Chart should clear up any points still not 
understood so far. However, please note that the chart does 
not show all of the subroutines and branches in the actual 
program, but is vastly oversimplified to show just the 
behaviour of the program, in a reasonably comprehensible | 
fashion. | 
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RANDOM BRANCH OUTLETS 
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2. Program listing for Dateline 5000. io2 _ 
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3.| Sample run of the program. 
Letters indicate key depressed, lines show 
‘stages of execution. 
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John Hiscroft 


| The program has been written for the Triton in 2K and will 
| print a monthly calender corrected for leap years up to the 
| end of the century. 


The Year 2000 will not be a leap year and a simple aleration 
will allow the program to run to the 21st century. The prog- 
ram will output to the printer under the Humbug monitor 
(statement 45) and this can be deleted to give VDU output. 
A sample run is given for May to September 1979. 
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Mr. M.J. Bell 





Check out your CRT 


before the advent of the 20AX tube, is the adjust- 
ment of the convergence of the three colour guns. 
When these adjustments are in need of attention the picture 
becomes blurred and colour fringing takes place (eg coloured 
lines around the edges of faces). This can best be seen with 
the test card where the horizontal and vertical lines are not 
black but are fringed by red, green or blue. 


YQ ne of the biggest problems with colour television sets, 





The Hardware 

There are two problems associated with convergence adjust- 

ment. 

1. There are approx a dozen present resistors on the converg- 
ence panel in the back of the set. These are interactive 
and therefore adjustment is a question of trial and error 
together with a compromise in the various adjustments. 
Most TV sets give a pictorial representation of the purpose 
of each present alongside. 
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NASCOM TELE-TEST 





2. Whenever you want to make adjustments, the test card is 


seldom broadcast. There is nothing more infuritating than 
getting three pictures, one red, one green and one blue and 
then losing the test card for Playschool etc. Here your 
microprocessor can help. 


. Purity:— This seldom needs attention. The pattern is in 


the form of lines of ‘rub out’ symbol. By switching off 
two colours at a time the remaining colour can be adjusted 
so the intensity of colour is constant over the whole 
screen. 


Because the NASCOM 1 plugs directly into the aerial 2 
socket of the TV a test picture can be provided at will. Ah! 
you may say, my NASCOM is Black & White. Good comes 
the reply, convergence adjustments are always carried out on 
a black and white picture. 


. Static Convergence:— Here an ‘X’ is displayed in the 
centre of the screen and each static magnet should be 
adjusted to get proper convergence of the 3 colours. 


3. Dynamic Convergence:— This pattern displays a ‘grid’ and 
the various adjustments made to get the best alignment, 


The Program This procedure is very much trial and error, however | 
The program is entered at location OC60, when an index is would advise reading the service data for each particular 
displayed on the screen, listing the four patterns available: — set. 

1. Purity 4. Focus:— The focus is easily set for optimum with the 


2. Static Convergence 
3. Dynamic Convergence 
4. Focus 


display of the character set distributed over the screen. 
After each test has been used the index can be 
returned to by pressing the space bar. 


The pictures show the menu page for 
test selection and the four different tests 
possible with the program. Clockwise 
round the page they are Purity. Static 
convergence and Dynamic convergence. 
Focus is shown on the next page. 
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TELE TEST 

This program will print an index and then display one of the 
four chosen patterns. These patterns are designed to assist in 
the alignment of a colour television picture. 

NOTE: When entering text “’/” indicates a space, and “@” 
indicates a new line. Execute from OC60. 





Figure 1. The flowchart for the Tele Test program, 












LINES OF 
RUB OUT CHAR 


1? KEYBOARD 





RST 40 
clear screen 


// WHICH/TEST/WOULD/YOU/LIKE?@@ 


stop bit, end of string 
CALL ‘CHIN’ get entry 
CP =31 


clear screen 
JP, (HL) 


purity 

static convergence 
dynamic convergence 
focus 


DE =0O7FF 
C= 10H 

B = 40H 
A=7F 
(DE),A 
INC DE 
DJNZ —4 
DECC 
JRNZ —5 
Call CHIN 
A= 20 
B= 40 
(DE),A 
DEC DE 
DJNZ —2 
Call CRLF 
JP START 


A=1E 
Call CRT 
A=58 
(O9EO) ,A 
Call CHIN 


O0C60 EF 

OC61 1E 

0C62 /TELE/TEST@@@ 
OC6F /LIST/OF/TESTS:—@@ 
0c81 /1///PURITY@ 
OC8D /2///STATIC/CONVERGENCE@ 
OCA5 /3///DYNAMIC/CONVERGENCE@ 
OCBE /4///FOCUS@@ 
OCCA 

OCE9 00 

GCEA  CO-‘3E° OO “TEE: 
OCED FE 31 

OCEF 38 F989 

OCF1 FE 3b 

OCF3 30 F5 

OCF5 26 OD 

OCF7 6F 

OCF8 6E 

6GES: “Er A& 08 
OCFC E9 

LOOK-UP TABLE 

0D31 70 

OD32 92 

0D33 BO 

0D34 F5 

PURITY 

0oD70 11 #+~FF O7 

0D73 OE 10 

0D75 06 40 

OD77. GE. ar 

O0D79_ 12 

OD7A_ 13 

OD7B 10 FA 

-D7D OD 

OD7E 20 FS5 

oD80 CD 3E 00 ‘RST’ 
OD83 3E 20 

O0D85 06 40 

OD87 12 

OD88 1B 

oD89 10 FC 

oD8B CD 40 02 
OD8E C3 60 OC 
STATIC CONVERGENCE 
ObSZ SE: ic 

0OD94 CD 3B Q1 

OD97 3E 58 

OD99 32 £0 09g 
ODSC CD 3E 00 
OD9F C3 60 OC 


DYNAMIC CONVERGENCE 


Subroutine ‘PRINT’ 


ODAB 
ODAC 
ODAD 
ODAD 
ODAF 


12 
13 
10 
10 
C9 


Main Prog 


ODBO 
ODB3 
ODB4 


11 
D9 
OE 


FC 
FC 


oC 


05 


08 


JP START 


(DE),A 
INC DE 
RET 
DJNZ —2 
RET 


DE = 080D 
EXX 
Cc’=5 
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ODB6 O06 02 B’=2 
ODB8 D9 EXX 
ODBS9 OE 06 C=6 
ODBB 3E 6C ‘SEG’ A=6C 
ODBD 12 (DE),A 
ODBE 13 INC DE 
ODBF 06 06 B=6 
ODC1 3E 20 A= 20 
O0DC3 CD AB OD Call PRINT 
ODC6 OD DECC 
ODC7 20 F2 JRNZ —12 
ODC9 3E 6C A=6C 
ODCB 12 (DE),A 
ODCC 3E 16 A= 16 
ODCE 83 add E 
ODCF 30 01 JRNC +3 
ODD1 14 INC D 
ODD2 5F E,A 
ODD3 D9 EXX 
ODD4 10 €E2 DJNZ —28 
ODD6 D9 EXX 
ODD7 O06 2B B= 2B 
ODD9 3E 2D A=2D 
ODDB CD AB OD Call PRINT 
ODDE SE 15 A=15 
ODEO 83 ADDE 
ODE1 30 01 JRNC +1 


PROMBOX 12 
UV PROM ERASER 


ODES 14 INC D 
ODE4 5F E,A 
ODE5 Dg EXX 
ODE6 OD DEC C’ 
ODE7 20 cD JRNZ —49 
ODES D9 EXX 
ODEA 3E 2D A=2D 
ODEC O06 2B B=2B 
ODEE CD AB OD Call PRINT 
ODFi 18 8gD JR ‘“RST’ 
FOCUS 

ODF5: SE 1€E A=1E 
ODF7 CD 3B 01 Call CRT 
ODFA 11 50 O00 DE = 0050 
ODFD 21 OB 08 HL = 080B 
OEOO0 3E 00 A= 00 
OE02 O06 10 ‘LINE’ B=10 
OE04 77 (HL),A 
OE05 3C INCA 
OEO6 23 INC HL 
OEO7 23 INC HL 
OE08 23 INC HL 
OE09 10 F9 DJNZ —5 
OEOB 19 ADD HL, DE 
OEOC FE 80 CP 80 
OEQE 20 F2 JRNZ —12 
0E10 C3 80 OD JP 0D80 


(Southfields) 


announce 


LEVEL C 4K BASIC 


£63.89 


includes P & P 
Add VAT at 8% 
Ex-stock 


FEATURES: 


e Simple Operation 

e Erase time variable from 5 to 50 minutes 

@ Sliding tray can accommodate up to 12 UV 
Eproms 

e@ Safety interlock prevents accidental exposure 


Send cheques/official orders to: 


GP INDUSTRIAL ELECTRONICS LTD. 


SKARDON WORKS, SKARDON PLACE, NORTH HILL 
PLYMOUTH PL4 8EZ. TEL. 0752 28627 
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FOR YOUR NASCOM 


on PROM or cassette 
ARITHMETIC FUNCTIONS 
+, oumd 3 9 7 = Se 1s > > =,<=> 
Fully Floating Decimal Point. Range + 1.7 x 10* 
to + 1.5x 10% 

COMMANDS INCLUDE 
NEW, LIST, SAVE, LOAD, RUN, DUMP, LET, 
PRINT, INPUT, GOTO, GOSUB, RETURN, REM, 

STOP, IF... GOTO/GOSUB/THEN 


PLUS 
ERROR MESSAGES AND LINE EDITOR 
LEVEL A (which will run on a minimal NASCOM) 
and LEVEL B Tiny BASICs 
also stillavailable LEVEL A & B (PROM) £21.50 
LEVEL B (cassette) £7.50 
LEVEL C (PROM) £42.00 
LEVEL C (cassette) £12.50 
For this and other NASCOM software including 
Relocator, Octal Loader, and Super Startrek 
C. C. Soft (Southfields) 83 Longfield Street, 
London SW18 Phone 870 4891 (anytime) 


NASCOM TELE-TEST 
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Two Bytes Are Better Than One 


aT Oonics 


Computer div’ of H.L. Audio Ltd. 





o agleeus DERE 


Cs es Le 

ey - £5 

COU OF IS SP Gd COTES A LO fe 
COPMLCT BARELY SOG" Tp oe, TL 
PEE ew eee (TL ere ae 2 
Pe FL Ce Le a CETTE WS A 


a 6 Papa ue ce COED 
Re ee ee) CT 


MO Fe et PP 
ye 


TMS 9900 
16BIT 


MICROCOMPUTER 


$S-16 


iy 
PoP 
rite 
* tee 





The Newtronics Keyboard Terminal is a low cost stand alone Video Terminal that 
operates quietly and maintenance free. It will allow you to diaplay on a monitor 16 lines 

= i ! of 64 characters or 16 linas of 32 characters on a modified TV (RF Modulator required). 
PROCESSOR (5 NOW AVAILABLE WITH THE UNIGUE COMBINATION OF | The characters can be any of the 96 ASC11 alphanumerics and any of the 32 special 


DRIVES | 


THE FULL POWER OF THE 18-8IT TMS 9900 MICRO 
RELIABLE HARDWARE AND FAST EASY TO USE SOFTWARE IN THE TECHWICO §5-16. WITH MINCCOMPUTER PERFORMANCE 
THE TECHANICO 16-BIT MICROCOMPUTERS ARE AVAILABLE FROM THE SINGLE BOAAD SUPER STAATER SYSTEM AT 









characters, in addition to upper-lower case capability it has scroll up features and full 


UNDER £350 TO THE FULL 88-18 WITH UP TO 65K BYTES OF MEMORY, FULL FLOPPY DISKS, 64 COLOR VIDEO BOARD %-¥ cursor control. All that is required from your microcomputer is ae baud, RS232-C 
OPTION. *AS232 AND 20MA CUARENT LOOP AL. COMBINED WITH ONE OF THE INDUSTAY S FASTEST BASICS AND 4 FULL or 20ma loop, serial data, plus a power source of Bv DC and 6.3v AC. The steel cabinet 
ASSEMBLER EDITOR: LINKING LOADER PACKAGE AT C4700, SYSTEMS ARE AVAILABLE COMPLETELY ASSEMBLED AND TESTEL ia finished in IBM Blue-Black. 4nd if that is not enough the once is only f1I36.55 + 
ORIN UNASSEMBLED TEC-KIT FORM EXPLICIT MANUAL INCLUDED OF AVAILABLE SEPARATELY AT [20 TO LEARN MORE VAT as a Kit, or £176.00 + VAT assembled and tested. Pius £2.00 P & P. 


CALL PICODYTE LTO 021-440 563!) of 056-45 77018 


Price does not include Video Monitor 
INTSC Standaed uly 


To order phone or write to:— 


NEWTRONICS 138 KINGSLAND ROAD, LONDON E2 8BY 
TEL: 01 739 1582 


Access/Barclaycard accepted. 


PRO eh wari 





F ob bs 
i 

Phe 

ala? Wetter 





JUST ARRIVED 
A COMPLETE RANGE OF 
INSTANT SOFTWARE PROGRAMS FOR:- 


8O, PET & APPLE Il 


FROM ONE OF THE WORLD LARGEST MICRO SOFTWARE SUPPLIERS 


(Dealer Enquiries Invited) 


TAMAYS & FARR LID. 


4 MORGAN ST. LONDON E3 Ol- 981 3993 
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AUTHORISED 
PET 
COMMODORE 
DEALERS 


Birmingham 
Camden Electronic 
021-773-8240 


CPS (Data Systems) 
021-707-3866 


Taylor Wilson Systems 
Knowle (056-45) 6) 92 


Bolton 
| Bé& B Consultants 
0204-26644 


Bournemouth 
Stage One Computers 
0202-23570 


Bradford 
Ackroyd TW & 
Add M/C 
0274-31835 


Brentwood Fasex 
| Direct Data Marketing 
| O277-229379 


| Bristol 
\ Bristol Computer Centre 
0272-23430 


Sumlock Tabdown 
0272-26685 


Cambridge 
Cambridge Computer 
| S$tore 0223-6815 


Cardiff 
Sigma Systems 


0222-21515 


Colchester 
Dataview Ltd 
0206-78811 


Derby 
Davidson Richards 
0332-366803 


Durham 
Dyson Instruments 
0385-66937 


Edinburgh 
} Micro Centre 
031-225-2022 


Exeter 
A.C. Systems 
0392-71718 


Grimsby 
Allen Computers 


0472-4056. 


| Hemel Hempstead 
Data Efficiency 
0442-57137 


Hove 
Amplicon Micro Systems 
0273-720716 


Leeds 
Holdene 0532-459459 


| Liverpoo! 
| Dams Office Equipment 
051-227-3301 


Rockliff Bros 
051-521-5830 


London E? 
Ragnorok Electronic 
Systems 01-981-2748 


THE 
PET 4K 


COMPUTER 
at 


£450 evar 
it’s got to 

he 

Britains 

best buy! 


Personal 
Computer 





Professional 
Printers 


Peugn specification printers can 
print onto paper all the PET 
-aracters — letters. numbers and 
Jraphics. A tractor feed model has 
ine advantage of accepting mailing 
aders. using standard pre-printed 
forms, The only connections re- 
quireo are an A/G lead and PET 
connecting leads. The PET is 
programmable, allowing the prin- 
ir to format print and mt accepts 
E paper giving upto fourcopies 


Dual Drive 
Floppy Disc 


ne Dual Drive Floopy Disk is the 
atest in Disk technology. with 
xiremely large storage capability 
scallant fila management 

oppy Oisk operating system 
$64 with the PET computer 
enadies a program to read or write 
data in the background while 
Psimultaneously transterring data 
io the PET The Floppy Disk is a 
relate low cost unit, and is con- 
venient for high speed data trans- 
fer Due to the latest technological 
advances incorporated in this disk. 
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Why the PET is the number one 


The Self Contained PETS 

The self contained PET models 
2001-4 and 8 come complete with 
TV screen, keyboard and built-in 
cassette deck as well as the 
computer circuitry They are 
simply plugged into any 13 amp 
mains and no special knowledge is 
needed for running standard pro- 
grams — over 200 of which are 
available on cassettes 


a total of 360K bytes are available 
in the two standard 5'," disks 
Only two connections are neces- 
sary — an A/C lead and PET 
interlace lead 


Software and 
application 
areas for PET 


There aré a large number of 
programs thal can readily be used 
with the PET Personalised pro- 
gramming is available from many 
Authorised Dealers. Over 200 pro- 
grams are now available from 
Commodore and other software 
suppliers for the PET. Popular pro- 
gram titles include Stock Control 
Statistics. Payroll]. Strathclyde 
Basic Course, Chess, Lunar Land- 
ing and Education Packs 


FOR THE COMMERCIAL USER 
The Commodore PET offers for 
the first time a really cost effective 
business computer for use in 
Accountancy, Statistics 

Stock Control, Payroll 

INVOICING ete 









FOR THE SCIENTIST AND THE 
















The Big Memory PETS 

The BIG MEMORY PETS contain 
the same main features as for the 
2001-4 and 8 models except that 
they incorporate a full typewriter 
size keyboard and have larger 
infernal memory of 16K and 32K 
bytes RAM respectively 









LABORATORY 
PET has a comprehensive set of 
scientific functions making it a far 
supérior tool (o the best program- 
mable calculators. PET interfaces 
directly with hundreds of labora- 
tory instruments. PET is an ideal 
industrial and commercial con- 
froler 











FOR THE EDUCATIONAL 
WORLD 

The extensive basic language 
makes PET an ideal tool for 
leaching computer programming 
Programs can be written to “tutor 
the user (pupil) in almost any 
discipline. including BASIC itself 
And. of course, the PET can be 
used to take care of school 
records, @xam results, attendance 
figures etc 











IN THE HOME 

The PET is an extremely creative 
and instructive learning medium of 
the future for young and old alike 
There are also large numbers of 
entertainment programmes avail- 
able including chess and space 
Games 


















* Phone about PETnow! 


CALL YOUR LOCAL AUTHORISED DEALER or in case of difficulty contact: 
COMMODORE SYSTEMS DIVISION 
360 Euston Road, London. Tel: 01-388-5702 






























London EC] 
Sumlock Bondain 
01-253-2447 


London N14 
Micro Computation 
01-882 5104 


London NW4 
Da Vinci Computers 
01-202-9630 


London SW14 
Micro Computer Centre 
01-876-6609 


London WCl 
Euro-Calc 01-405-3113 


London WC2 
TLC World Trading 
01-839-3893 


Manchester 
Cytek 061-832-7604 


Executive Reprographic 
061-228-163" Fie 


Sumlock Electronic 
Services 061-834-4333 


Matiock 
Lowe Electronics 
0629-2817 


Morley, W. Yorks 
Yorkshire Electronic 
Services 0532-527181 


Norwich 
Sumlock Bondain 
0603-26259 


Nottingham 
Betos Systems 
0602-48108 


Oxford f 
Orchard Electronics Ltd, 
Wallingford (0491)-35529 


Plymouth 
J.A.D. Integrated Services 
0752-62616 


Preston 
Preston Computer Centre 
0772-57684 


Reading 
CSE Computers 
0734-61492 


Southampton 
Business Electronics 
0703-735248 


Symitec Systems 
0703-37731 


Sunderland Tripont 
Associated Systems 
0783-73310 


Woking 
P.P.M. 
Brookwood (04867)-80111 





Petalect 
04862 69032 


Yeovil 
Computerbits 
0935-26522 


North Scotland 
Thistle Computers 
Kirkwall (0856)-3140 


Northern Ireland 


Medical & Scientific 
Lisburn (08462)-77533 


6/7 





W. H. DAVIES 


his program is written in TRS-80 level II Basic. It TAB (40) "TRANSACTION" 
occupies approximately 2.4 K bytes and should be 350 PRINT TAB(0)"NO.";TAB(7) "DATE" ; 
setae TAB(17)" (SALES) "; TAB (29) " 
located near the top of available RAM if it is entered OUTGOING" ; TAB (40) “DETAILS” 
in hexadecimal format. The program is simplicity itself and is 360 FOR U = 0 TO 63 
really intended as a guide for those TRS-80 users who are Eee pele gh aie Es 
‘still finding their way’ with their equipment. It has also been 400 DATA 200,"04/01/79", 1229.75, 0.00, 
written to exclude the use of Peripherals and may be run "SALES" 
. i 420 DATA 201,"04/02/79",1534.90,128.68 
on the basic TRS-80, which includes Keyboard and VDU. KShLBE (GAS ACC. 
However, it may easily be adapted for Line Printer use by 430 DATA 202,"04/03/79",1675.53, 3.95, 
; “SALES. / POSTAGE" 
changing the relevant PRINT statements to LPRINT, ‘ae eek aOS, GLEE TIO", ra dhc bas canee 
The TRS-80 uses the Z80 Microprocessor as its CPU, "SALES / TELEPHONE ACC. 
hence the inclusion of a hexadecimal listing of the program 450 DATA 204,"04/05/79",2995.75, 1212.78, 
for those readers who do not possess the TRS-80, but whose tea RraR Seon aeaaT Ter Te anik ae 
equipment includes the Z80 CPU; in which case the program, "SALES / ELECTRIC ACC." 
as listed, should operate with little or no alteration. 610 ip = : ae = 0 : 23 = 0 
620 FOR = TO N 
THE PROGRAM 40 PHAWE TAB(OV +L (2) pTAB UH) 205 (2) 
The Mini Ledger program has been dimensioned for a TAB (17) ;C(I) :TAB(29) ;D(1) ; TAB 
maximum of 30 entries (the example shows 6 only), these SAS Te A ete) 
dimensioned arrays may be reduced or increased as required 660 22 = 22 + D(I) 
the only constraint being the amount of RAM the user has 670 23 = 23 +(C(I) ~ C(t) * Vv) 
. os . 680 NEXT 1 RESTORI 
available. It is important to remember that the value of N in eG) #OR 0 me DENS ES 
line 170 must be equal to the number of DATA entries in 700 PRINT TAB(U)"—-"; 
lines 400 — 600. The amount of usable memory can be De rca WoiRG TEAL, BOT PELE EKS 
further conserved by deleting all REM statements once these ~ BERTOD = nuaHan ab ago 
are found to be no longer necessary. 730 PRINT USING" TOTAL CREDITS THIS 
The program is self prompting and no further explan- TAN CEREUS TOLL ON BREESE 
ation is considered necessary. As it stands it may not suit all THIS PERIOD Su2H#e.8# "21 * V 
requirements an intended user may need, but it is a program TIO FRING RSENG IOS ee ee en 
that can be easily altered to suit individual tasks. The PRINT Pe Abeer ORE RELA ee 
USING statements, may for example, be re-arranged in a BROUGHT FORWARD ###Hus. 
different order — or re-worded as necessary. The program MAO as Gabi lapey CREAT Oe 
need not be used as a ledger, with a little thought it could be 480°FOR 0 =0 TO 63 vi ee 
used for many different purposes; Household accounts, 790 PRINT TAB(U)" 


800 NEXT U : PRINT 
999 END 


Cheque-book balancing, etc., food for thought! 


100 PRINT:CLS:PRINT 

110 PRINT: INPUT" ENTER TODAY'S DATE 
"“;DTS 

120 PRINT: INPUT"ENTER CREDIT CARRIED 
FORWARD "; 

130 PRINT" WHEN PROMPTED ENTER THE 
VAT RATE IN DECIMAL" 

140 PRINT"FORMAT. E.G. 0.08 FOR 
8% 0.125 FOR i2.5% ETC.” 

150 PRINT: INPUT"ENTER VAT RATE FOR 
TRANSACTIONS THIS PERIOD ";V 

160 PRINT:CLS:PRINT 

170 N = 6 

180 REM THE ABOVE N MUST EQUAL THE 
NUMBER OF DATA STATEMENTS 

190 REM IN LINES 400 - 600 


200 REM L = LEDGER ENTRY ere a earn eee eee ee eee ee 
NUMBER 

210 REM DS = DATE OF LEDGER 
ENTRY 

220 REM c = CREDITS (SALES ETC.) 

230 REM D = DEBITS (PAYMENTS OUT, 
ETC.) 

240 REM ES = TRANSACTION DETAILS 


250 REM DELETE ALL ‘REM’ STATEMENTS 
WHEN FAMILIARISATION OF 

260 REM PROGRAM IS COMPLETE. 

270 DIM L(30),D$(30),C(30),D(30), 
ES (30) 

280 REM REDUCE OR INCREASE THE 
MAGNITUDE OF THE DIM STATEMENTS 

290 REM TO SUIT RAM MEMORY AVAILABLE 
YOUR SYSTEM 

300 PRINT" TODAY'S DATE 
"DTS 

310 PRINT" MiINI LEDGER 
PROGRAM 

320 PRINT" . 

330 PRINT 

340 PRINT TAB(0O) “LGR":TAB(7) "ENTRY"; 
TAB (17) "CREDITS" >TAB(29) "DEBITS" ; 
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if BARBMHSARR 
18 AHBMMMHENS 
476 22 53 44 40 45 53 28 
i EE Ee 
6 RRB MARR 
at MOB AM ww 
246 28 BH AE 2 4 8 
FILESPED: LEDGER 

6 8 BH PPA 
fé 88 #2 28 28 Be 28 
2 FBBHHBBH 
& SSB RBSAB 
46 SBEnaseae 
6 MAM 4 B49 
3% D5 2658 22 ob 46 28 49 
ii2 BHBREBARBHS 
iz CF % 29 47 OF 
if RRR BH AH 
ifs OF BC 2 28 28 be 2 
176 oF BR G7 AD BB 7 
it 69 BBE OK OO 
2S OSS 2B 48 49 HY 
224 RBM HD 
2480-23-22 3B OR 2 ES oF 
FILESPEC: LEDGER 

6 344 4 43 2 4 


SE wees iS 


a) 
4m 
de 


| al 
“rT 
cH 


ts je 
ce 
ro 


2 45 52 49 4F 44 28 


. 2 A 2 


24 23 23 23 23 23 B 2 
72 48 & 82 28 GF 22 3 
oa 4 46 8 35 44 40 45 
oh 52 49 4F 44 28 2a 28 
ABBAS 
BF 22 46 45 5¢ 28 42 32 
45 53 53 28 56 41 4 29 
eB DPARAS 
SA 33 98 94 7a St 33 B2 
54 28 4? 43 af 44 Ee 
4 scien Boks 


~~ == DF: a ar 7." 2% * 
fest , #3 2? 


24 BF 22 43 52 46 de 48 


a5 4 SS ad 
$5 Ze 44 


Az. As Af SF 
26.91 92 4° OR 


PILESPEC: LEDGER 


70 


Ls] 


ow” ee 
5 oe oa fad wn 


Fe RAD AES 
BBOABEAR 
28 05 24 2h 28 2b 28 36 
Be 26 2S 22 BD ee 
oo @ & 74 £7 83 38 tb 


4 WRF VBL 
CUWHEM BA 
8 45 40 45 43 54 82 49 
4 6E 62 82 5A 31 05 28 
DS 20 8 Ad GE 60 82 St 
28 4E 08 C7 &E 76 02 28 
44 26 28 49 29-20-4228 | 


SECTOR: 7? 


45 24 28 49 23 & ot oF 
29 38 40 26 49 3 BH 
3B BC 31 37 2 SB 43 28 
44 25 49 29 3B BC 34 8 
i2 OF 8A 82 3A 31 28 DS 
BH 22 OF 34 @ A 
29 08 3D oF SE 2 Sh 33 
28 43 29 CE 43 28 45 29 
87 26 49 3A SG 86 56 oF 
38 28 8D 28 3% Bk 6S 
DAewaLLwRR 
GF 2A @3 B2 & AF oF 34 
44 40 28 44 45 42 49 34 
45 52 45 4F 44 28 2 20 
2% 23 23 23 OS ES 
3E G2 B2 26 BF 22 34 4F 


Sector’ «8 


45 534 52 28K 48 49 
2B 2G 28 28 2B 2B 28 | 
2822 AMS 
aF 5d dt 40 2B GL 
53 oe 54 48 49 32 
OHBABBBASB 
36 BG SC 78 S2 BE Be 2 
4544 49 34 2 
he hd ale 

7% 2% PK FE 23 “7 22 Fi 2 
2g BF 22 43 2 45 46 43 
45 28 42 52 4 55 47 
4428 HD BZ 
3B Sa OR D2 7a 66 #3 BP 
54 55 28 28 4 5 3 


a5 $2 49 S$ 5s 29 28 6s 


SECTOR: «3 

23 23. 23 23 2 22 23.22 
MES 78 7B SL aS 
33 8 FI 78 PR OBE 28 28 
38 86 FE 78 84 85 87 2 
@ OB ES ES ES ES ES 5S 


fo: 4/6/79" 
', Bis 16, 124 18, ! 
IBSRLES 7 ELECTRI! 
ya § Foal 4 OE 
22 6:23. 8 .. 
Je as Sau, are 
_ LOD BSD EC 


'T}, DD, ESD), . 

1 DsLCDs.2 
DED TE 
IT); 29): BCT2:. 48! 
MES. a! 
AOD... 2! 
| 220. =.. 73! 
i. AD CD! 
YS; Fak: 


tn Bh Ss ES 
UR me si SS 
LSE | Pe ee 


V. "TOTAL DEBT? 
'S THIS PERIOD! 
= Sena? 2! 


ie 52Z2..%. . “10! 


'TRL CREDITS THIS! 
! PERTOD =! 
i Soeees $6") 21 2! 
MH. TGTAL igs 
| OR SALES THIS 
cRi? == faa 
PHRSZALVAR, | 
i MET CREDIT (L! 
'ESS VAT) . 
= $e583¢ 33°)! 
IF 3A SERED: 
‘| BALANCE BROUGH! 
'T FikeARD = 3° 
ae HP. 
EDITS LESS! 
seve SEBITS? f 
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ANNOUNCING THE NEW 


uHEX EPROM 
PROGRAMMER 


PUSH BUTTON SWITCHING FOR 


STAND ALONE 
$100 BOARD 


Yes, we were surprised too 
but here itis — 


INMOD 885 


GEMSOFT 


We are pleased to announce our new catalogue 
of over 50 original programs for the Pet 2001; 
at prices to make your mouth water. Here are a 
few examples: — 
GAMES: Zap the Klingons, Dropout, Dominoes, 
Crosswords, Blackjack, X-wing attack all £8. 
Arrow, Richochet, Star Trek £6. Oil run, Petals, 
Scramble £4.60. 

DUCATIONAL:— Metric Conversion, Curfit, 


, WHAT IS IT? 
2704 , 2708 and 2716 Tieng Mats, Denne scm, | | ee rand ecioseace/oahwo 
BUSINESS and general programs at various elt contained processor/ console 
. prices. Mortgage, Portfolio, VAT retums, Bank * 3MHZ Intel 8085A CPU 
Needs only standard CPU power supplies. account, date calculator, Keyboard record, * Integral HEX keyboard/display 
line renumber, Tape write and read, Trace, * 2K byte interactive ROM monitor — 


Has or-board stabilised 26v inverter, 


Hexconv. on board expansion to 6K 


256 bytes on board RAM 
$100 BUS compatible 
Low cost (£250 1 off) 
Made to industrial spec 


Many more programs available, send SAE for 
full catalogue, or contact your local computer 


PERFECT FOR Nascom, Micros, etc. 
or any PIO equipped CPU. 


eS 2 


shop. 

COMING SOON: Business programs available 
on the Diskmon system. Programs for the 
EXIDY SORCERER in preparation. 


Tested and approved by fi m 
NASCOM 

Includes Z80, 8080, and 6800 

control programs. 





For further details and order form send 
SAE to 


RPS SYSTEMS 


9 The Paddocks, 
Ramsbury, Wiltshire 


Complete systems supplied for business appli- 
cations based on the Pet and Exidy micro’s. 
Business and special application programs 
written to order. 

Gemsoft, ‘‘Alverstone Lodge”’, 
Wych Hill Lane, Woking, 


inclusive 





Early orders ex stock 
$0.8. for details ES RS LS SE Os ee 


MICRO HEX COMPUTERS AD INDEX 


2 Studley Rise, Trowbridge, Wilts. 








BCORM ELECTRONICS. i osivixip ie wei eueenecee shone amin 0 #6570) wale ak ea ae ED eee ate 27 

PDA ERECT RON IGS aio o. 6: ei o's tae sk'n M0 oe lavelasare abe aia) e wtelecattaces bo esa scale a pee oo 16 

ASO DIRECT SUP PUES ow ko iis icasc isa 5:5. 0 Ware cid sahe alk bce Mi nae ew cea laze wte Saeleisiaeete 36 

PTR Ne) lc Sa ee ee een Ec ee re ela tae 39 

INTENSIVE WEEKEND pNP herp b Jeogy te). | lt. See ae ee meme ne ry See tt me ich acr 8 
BETOS SVE ite i ois baci eik oie ace aasa 6 eras eee bea eeiwie ea ete Riew ei wee wack W Wee cee eee 67 

COURSES IN oe ol 3 ROT Ee CT TORN ren re 65 
CHROMASONIGCSS occ o.5..4,4.0.0:8 b rceass ph Osan pres a Uibale Ose ecsre athe wis wie aise Ree 12 

COME: COME: COMP i iccc a iS repxece nc pvackt a Gtasaa ince eaiece Mon neet ee a aba'a Waa sieb5 oe 74 & 75 

a AS i C PROTONS 5, Savion seman vcore bnennd soe 36 
DIRECT DATA PAA RICE ING ooiviis0 se ieee iy 50500 6 ows ate nen wine Wiech) 67a doo e 8 soos fe ROD 6 

, ; ae ELECTRONIG BROKERS: iave aia ieve: wc. .a%'ie 0 aecocn a Gace lp Vista ces Ses WW bine aleeien eCPM 53 
including hands-on mini com- TAT [otis a 7 a meen iy RUMERt en meet hese teeny terre ea tsa Sn ete ane, oy 65 
puter operation. PEE COE ERE ice: oar 0 00,0900: 08 NOMA IOV/A 108-84 W/E PLO TRINT B09. 0-816/-0 015- 6e CEEEET 6 

SE ET IEC FRI Ge oi 016 ua 10.56 are iyr'd ce' ois sme aac bio wal Rl eapal Bane Tere <p fein wipe Aiea ane 8 

This short intensive course is intended to PREIS a icvacv ow ores hroiror SS 8 ose ose RSScORS olavR tatu iara ace 0e ters e608l lore s-Buanwiwravere/ a bos gate aan 39 
instruct from minimal knowledge to an TIC FEAT: 5 o.o:c cco bb: reise ale ace stakcesolaih BOs ele Fi hare wile lavalpsnel ate ae Oipre iene Cenailel alee at ianane 
operational capability of computer pro- Peyg dy. 2.1555) | | 2 eek ee aT a eee Ene ey, Seem SoweE Home Wir Re eer mas. Crh 48 & 66 
gramming in BASIC high level language. EP ENT PES avicscocce bbs ces oie ryasorm wie rere ee woesei here tae po 0/ecendierw wis eye -Ata Pee ee 4 
The course is fully residential from Friday EPA aise cob a ave ern taco ease elace wi) aoatn le Ge TeNW eyn.0aierv7e lor piutaial-ecteia pile ae e\nce tet Meet 76 
evening to Sunday afternoon. TLL, | Lee aR Ra Ray Daina peed oN Pane U Year sy Rema Re RNC RERE RC TEN ee Ne pte an: 12 & 66 
Option of non-residential weekend, week- WEES PAOD EEG ooo eye o rcoca sd Woo ae ee WO UETE Galera el pIe Woo lNa pre yeralelataal Daa pi gtal's pea aaa 53 
day evening and weekday courses avail- ig facet encod Gndenlnyeracdin eye tevayace s1iWire eueipsecece sn tice ip Toa eer eel RDA eat le 2 nee 16 
able if required. Pe ee oii sel cca sartvare nck Wibarerere le eceteiasele ROsDRis (mere ae'le, ia Cemcnlidaratw aca at RRR Ate TA CED 30 
eta | 9 dt Lee eee RENE PND OPERA cs Ora SOPRA eee Ur Pe nr UP ATP ia Me cere eee en ee ots oe 6, 12 & 66 

For further details of dates available, POWERTRAN COMPUTER G Hii sicic pick. ties etic Nie ate eee Beles we wee be 2 
fees, etc.: SOFTWARE PUBLISHING GO «bias Sies clare teresa tie ciao eo o-e:aiti ge cinievern aiscors bares ave 8 
Phone (0401) 43139, or write to: SET ATID oo 8 oc ioccx wo ard Ne TR ret aswel hale any ace iy ee eee 53 
CLEVELAND BUSINESS SERVICES TECH AL OGICS 5-5 occ x: cowiale ere soll oie e060 bo nance beta Tae Se:wste ss wow wuRT awe: sae vie eas ee soit 36 
Cleveland House, ROUTH We PRINS AIA ooo aoa bit 7a aia nk beara ea atclacGce at eco SeNb ib ar olieiya ess piiaNOlarie caheraierara@tat pe pelad nm ncararatia 49 


Beverley, North Humberside 













THIS SECTION IS A PRE-PAYMENT SERVICE ONLY 


MINI-ADS: 31/4" x 21/8", 1-3 £38, 4-11 £36, 12 or more £34 per insertion. CLASSIFIED DISPLAY: 19p 
per word. Minimum 25 words. Boxed classifieds are £6.33 per col. centimetre. No P.O. Box Numbers can 
be accepted without full address. 

Enquiries to: Advertising Department, 01-437 5982. 25-27 Oxford Street, London W1R 1RF 
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BRITISH MOTOROLA 
6800 SYSTEMS 


6800S: 16K Dynamic RAM, 1K Mikbug 
compatible monitor, room for 8K 
BASIC in ROM, VOU with u/I case and 
graphics, CUTS and HI Speed tape 
interfaces, Single pcb with power 
supply components. Price of kit from 
£275 without kdb or £299.00 with keyboard. 
Mini 6800 MK2. 1K user RAM, CUTS, 
VDU with u/I case and graphics with 
QWERTY keyboard from £162.50 
NCU Board. This number cruncher 
using the MM57109 is supplied with 
our own Basic style program on tape 
(3K bytes) that will outperform any 

of the 8K Basics as a programmable 
calculator. Suitable for any 6800 
system with Mikbug. Kit price £32.00 


8K RAM (2114) and 5 or 10K PROM board. This 
pcb is bus compatible with the above systems 
and has all the buffering and decoding that you 
need. PCB only, £13.00 

MICROCASE. A big beautiful grey ABS 
Moulding with heavy aluminium chassis big 
enough to house a big system. £29.00. 

ALL PRICES WITHOUT VAT AND POST. 
PLEASE SEND S.A.E. FOR LEAFLETS. 


HEWART MICROELECTRICS 


96 Biakelow Road, Macclesfield, Cheshire. 
























ere] Meltl a" leleliim-wre) a 


ra FOR ALL TV GRAPHI 
£6 95 Rad. Green, Blue inputs (can be mixed) 
ba SUPER EXPLOSION FLASH EFFECT FOR 
inc, UHE TANK BATTLE FREE INTERFACE DE 
Modulator TAILS 


WILLIAM STUART SYSTEMS 
Dower House ler 


Billericay Road, Herongate, Brentwood Essex 


CM133S0 Tei (0277) 810244 
Barclaycard / Access welcome 





NASCOM FORMAT Eproms or cassettes 
copied, £11.00, own Eprom, £3.50. Starters 
package cassette and listings. Program 
steps explained, £3. Withey, ‘The Grove’, 
Montclaire Avenue, Blackwood, Gwent. 
Blackwood 225479. 


NASCOM 1 FOR SALE, complete and 
tested, psu, stax of programs and docu- 
mentation, superb Verocase available if re- 
quired, £190 ono, phone after 6pm, Chris 
Smith 051-336 1633. 

ELF Il computer in temporary case with 
manuals and expansion power supply, UHF 
modulator, etc. Bargain at £85.00 Ring 0602 
266748 (weekends only). 


FOR SALE. ASR 33 Telytype with stand as 
new, £250, also Friden Flexywriter, £35. 
Phone 01-549-9901 after 6 p.m. 
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TRS80 SOFTWARE. Level 2, machine-code, 
self-relocating, any memory size. HOUMP, 
£3.95. Full-screen, IBM-style Hexadecimal 
dump. FGRAF £4.95. Fast line drawing, 
moving ball. SAE for list, Southern Software, 
PO Box 39, Eastleigh, Hants, SO5 5WO. 


NASCOM 1 with 3 amp power supply, built 
but unused, auto cassette drive, £150.00. 
15 Station Road, Weaverham, Northwich, 
Cheshire, or Tel: Weaverham 852722. 


TRS-80, 16K level 11 complete system. £620. 
Phone Stafford 822828. 


OHIO SCIENTIFIC CHALLENGER 1P-8K 
user RAM, 8K basic-in-rom; same as super- 
board 11 but with case, power supply and 
VHF modulator £365 + VAT — Lincolnshire 
Microcomputers, P.O. Box 10, Louth, Lin- 
colnshire. 


TRITON COMPUTER. Full RAM and 
Eprom. High quality devices throughout. 
5A Toroidal.P.S.U. Hex Display Port. Exten- 
sion available. Telephone Medway 401089 
after 6p.m. 


EPROM PROGRAMMING prompt service 
2708 (1024 x 8) or 5204 (512 x 8) EPROMS 
programmed with your Hex listing £13.50 
each or your chips erased and programmed 
£3 each. Special rates for batches. Peter 
Marlow, ‘‘Rosslyn,’’ Moorend Grove, 
Cheltenham, Glos. GL53 OEX. Phone (0242) 
55133 evenings. 


QUALITY CASSETTES FROM SUPER- 
SOFT — 10 blank C.12’s only £3.95. Free 
catalogue of PET software — we specialise 
in programs to aid the programmer, e.g. 
Assembler £10, Monitor £10, Renumber £4 
— but we also offer games from £1. Post 
free. Supersoft, 28 Burwood Avenue, Pinner, 
Middlesex. 


NASCOM USERS. Run simple BASIC 
programs on minimum NASCOM. Nine 
commands, Editor. Fully documented pro- 
gram, £2. Available on cassette, 55p extra. 
J. Alison, 35 Swallow Road, Langley Green, 
Crawley, Sussex. 





S-100 PRODUCTS 


BASE 2 INCORPORATED 
ZB0 CPU £13200 £165.00 
16K Static Memory Board £282.00 £308.00 
CENTRAL DATA CORPORATION 
16K RAM Memory Board 
32K RAM Memory Board 
48K RAM Memory Board 
64K RAM Memory Board 
DYNABYTE INCORPORATED 
16K RAM Memory Board £410.00 


LYNTON S-100 6 connector Mother Board £87.00 


LYNTON S-100 Mother Board and Power Supply 
£176.00 
LYNTON S-100 Mother Board, Power Supply 


cased £232.00 


Also: North Star, Cromenco, Soroc Products. 
V.D.U's and Printers supplied 


Please enclose S.A.E. for list 


LYNTON SYSTEMS 


Lynton House, The Green, 
Downham Market. 
Norfolk. PE38 S9DX. 





TRITON COMPUTER £285. Cased and run- 
ning built from kit plus 1K. Tel: (Hatch End) 
428 6435 demonstration evenings. 
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JUST COMPARE OUR CASH AND CARRY PRICES!" 


PETCOSTS LESS mem 8 THE TRS-80 (SPECIAL SCOOP) 
AT COMP and it's Low Priced, Ready to Go! 
a pedigr ee PLUGS INTO YOUR OWN av 


The No. 1 Personal Computer 
in the U.K. Affordable 

for the first time user and 
the professional check out 
the PET, the world's most 
popular personal computer. 












































Use your own cassette 






BK — £499 16K — £590 
32K with GREEN SCREEN — £690 Cassette recorder now in stock £55 


ADD A PRINTER TO YOUR PET 


RS232C I/O CARD 
Attach to any RS232 printer, modem, accoustic coupler to your PET. Easy to 
assemble. £89 in kit form, Add £20 for fully assembled and tested. 


EF XPANSION Convert the IEEE 488 bus to the well 

oy : supported S100 bus. Comes complete. 

Connectors and documentation included. Ready assembled and tested. 
Our price €89. 


SOUND BOXES FOR PET 


Fully assembled with documentation how to add sound effects to your 
programs. £14.90 


BEST GAME EVER! ws" 
NASCOM IMMEDIATE 
EXPANSION $100 from COMP 
—strongly recommended 

The only available $100 motherboard kit (fully buffered) that 


plugs directly into your Nascom. Designed for the insertion 
| of S100 boards (e.g. Static RAM, EPROM and discs etc.). 


Level-ll with 4K RAM 


Improved graphics, print formatting, and a faster cassette transfer rate are 
features of Levell-ll Basic £350 + VAT 


Level-ll with 16K RAM 


A combination of 16K RAM and the powerful Level-1! BASIC produces a system 
capable of handling most demands. €399 + VAT 















64 chars x 16 lines — double length characters available at a single keystroke 
giving 32 chars x 16 lines. Super graphics a 2x 3 cell arrangement. Masses of 
software available. 







Worlds most popular machine. Fully converted to English Television standard. 
Rock steady picture — exclusive to COMP. 





UK POWER SUPPLY SUPPLIED 
KEY BOARD ONLY — Complete with UHF Modulator 


RS232C 1/0 CARD for TRS80 


Connect your TRS80 to any RS232 printer. Assembled and tested £55 







































SOUND BOXES FOR TRS80 


Fully assembled with documentation how to add sound effecis to your 
programs. £14.90 


TRS80: Cure the video shakes. Upgrade your video to English 

Ss Standard. Simple modification. Only £7.50 including easy 

to follow instructions. Only 15 minutes of your time needed. You owe it to your | 
eyesight. Fitted as standard to all our machines 


























soo neiercagure..,, 2780) say eamané HW NEW! AT LAST 8K BASIC ¢460 
Feit capornbied tented ee akcnteed) caseatte FREE. FOR NASCOM EPROM BOARD EX STOCK 










| | Android Nim — for TRS80 
ia : €5 for program 


This game will have you and your family in tears for hours: 
For full effect buy sound box too! Best seller in U.S.A 


TRS80 TO S100 BUS ~*~ 
TV UHF MODULATOR FOR TRS80| 


Encased ready to use — £15 


Text Wordprocessing package 
ELE iC on cassette £59 


Please add VAT to all prices — Delivery at cost, will be advised at) 
time of purchase. Please make cheques and postal orders payabie @ 
to COMP, or phone your order quoting BARCLAYCARD, ACCESS, = =e 
DINERS CLUB or AMERICAN EXPRESS number. ssamas 

OPEN — 10am to 7pm — Monday to Saturday coi EN | 
_ CREDIT FACILITIES ARRANGED 


MODULATORS UHF Channel 36 


Standard 6 meg band width £2.25 | 
High Quality 8 meg band width £4.90 -*’STOCK 


UNIVERSAL POWER SUPPLY 


Suitable for Nascom |, Nascom ||, Superboard and all computers requiring 
these specifications. 

+5V @3amps +12V @1amp —5V @ 500 mills —il2v @ 500 mills 

Easy to construct — complete with transformer. Our price £24.90 


TRANSFORMER 222.22" 
lead secondaries €5 90 


BV —0 —8V @1%amps 16¥V —0 —16V @ % amp 


HITACHI PRO MONITORS 


Superb definition 9" — £132 12" — £210 
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EUROPES FASTEST SELLING ONE BOARD COMPUTER — 
JUST CHECK THE SPEC'S. 


( OMPUKIT UK101 ais 


The Compukit UK101 has # Standard KANSAS city tape intertace providing 


. high reliability program storage — use on any 
© Uses ultra-powertul 6502 microprocessor + 4K user RAM expandable to 8K on board £49 
* 5OH2 Frame retresh for steady clear picture extra 














* Video output and UHF Highgrade modulator (8Mz 
Bandwidth) which connects direct to the aerial socket 
of your T V. Channel 36 UHF 

* Fully stabilised SV power supply including trans- 











USA products with 60Hz frame refresn always * 40 line expansion interface socket on board for 

results in jittery displays) attachment of extender card containing 24K RAM and 
SU PER BOARD " 48 chars by 16 lines — 1K memory mapped videc Sisk controller. (Ohio Scientific compatibie) 

system providing high speed access to screen display * 6502 machine code accessible througn powerful 

endadling animated games and graphs 2K machine code monitor on board 

* Extensive 256 character set which includes full * High quality thru plated P.C.B. with all |.C.’s 
IN KIT FORM ipper and lower case aliphanumerics. Greek symbols mounted on sockets 

for mathematical constants and numerous graphic 

naracters enabling you to form almost any shape you A tape of 10 programs on cassette — 

jesie anywhere on the scree: educational games, etc. will be supplied free of 

* BK full Microsoft Bas in ROM mpatible with charge with each kit. 





APPLE SO RC ERER | hence taking the headache 











+ Soldering due to clear and consise 


nstructions compiled by Or. A.A. Berk, BSc. PhD 





FULL CONSTRUCTION DETAILS 
IN P.E. AUG 1979 EDITION 








Delivery date June 1979 


the 1979 MicroComputer Shc 









ONLY £219 
10 ale) RE Mo jujator & Power SUpD!I 
Absoivtely no extras 






Customer orders in strict rotation only 




















































COMMANDS 
CONT LIST NEW NUL RUN ° - 
STATEMENTS Due to the new prices of TTL this price will be 
CLEAR DATA DEF ay END FOR increased shortly. So order now to beat the 
GOTO GOSUB iF GOTO IF THEN INPUT LET price increases and the rush. 
NEXT ON GOTO ON. GOSUB POKE PRINT READ 
REM RESTORE RETURN STOP SPECIAL CHARACTERS 
EXPRESSIONS #% Erases line being typed. then provides carriage 
reture ine feed 
OPERATORS a r s — a 32 ~ * 32 4 Erases last Cnaracter typed 
The . ? NU) I ANT) OR >< <> > < — RA VGE 10) tc 1) CR Carriage Return —. must he at the end oft each 
Oa A mere compukit VARIABLES line. 
MAE PeSE-ORtRTE | OER Beis ABC ? and two letter variables Separates statements on a line 
Weessitas ARR AA ETE: Character Set The above can all be subscripted when used in an CONTROL/IC Execution or printing of a list is 
BA l detgns 5 navany ray String variables use above names plus $.e.¢.A$ interrupted at the end of a line 
18, ’ ay FUNCTIONS : a BREAK IN LINE XXXX°.is printed. indicating line 
ABSI» ATNIX COS{xX) EXPIX) FRE(X) INT(X) number of next Statement to be executed or printed 
LOG(x PEEK(| POS(!) RND(X) SGN(X)  SIN(X) CONTROL/O. No outputs occur until return made to 
SPCil) SORIX) TAB(I) TAN(X) USRG) mmand mode if an Input statement is encountered 
STRING FUNCTIONS either another CONTROL/O jis typed. or an error 
ASCIXS CHRSS(| FRE(X$) LEFTS(XS.!) LEN(X$) MIDS(X$.I.J) Occurs 
RIGHTSIX$ STRSI(X) VAL(X$) Equivalent to PRINT 





THE EXIDY SORCERER. 


SORCERER 
COMPUTER SYSTEM 


The Sorcerer Computer is a completely 
assembled and tested computer system 
Standard configuration includes 63-key 
typewriter-stvle keyboard and 16-key 
numeric pad, 280 processor, dual cassetre 
(QO with remote computer control at 300 
and 1700 baud data rates. RS232 serial 1/0 
for COMMUNnICSatrOns, parallel port tor 
chrect Centronics printer attachment. 4K 
ROM operating system. BK ROM 
Microsoft BASIC in Rom PacT™, cartridge LOOK! 
composite video of 64 char/line 30 tine = 

screen, 128 upper/lower case ASCI! set *32K RAM on board 








IER. (“1 


Atari’s Video Computer System now offers 
more than 1300 different game variations 
and options in twenty great Game 


Program'™ cartridges! 


Have fun while you sharpen 

your mental and physical 
coordination. You can play 
rousing, Challenging, sophisticated 
video games, the games that made 
Atari famous. 


You'll have thrill after thrill, whether 
you're in the thick of a dogfight, 
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and 128 user <tetined graphic symbols "RS232 intertace “8K BASIC ROM &-- 

operation manual, BASIC programming “CUTS interface ‘4K MONITOR a x, wy screeching around a racetrack, or 
manual and cassette/video cables. connect "KANSAS CITY interface “$100 BUS + + 3 dodging asteroids in an alien 

ion for S.100 bus expansion “User defined graphic symbols *Z80 cou 


“ia galaxy. With crisp bright color (on 
meen «=6color TV) and incredible, true-to-life 
sound effects. With special circuits 
to protect your TV. 

Cartridges now available 

Basic Maths, Airsea Battle, Black 
Jack, Breakout, Surround, Spacewar, 
Video Olympics, Outlaw, Basketball, 
All at 


16K 2860 £725 . 32K ESSE £790° Crecit facilitres avariable 


ER Refurbished to new specifications 

PRINT RS232C serial interface. Comes complete 

on stand — floor mounting. Small and compact. Interfaces to Exidy Sorcerer, 
TRS80 Apple and ITT 2020, Pet, Compukit and Nascom. 


Complete your word processing system with a 
top quality printer for only £990.50. 


+ VAT 






























Years and 
years of fun and 
satisfaction are 
assured 
















All prices exclude VAT. Our VAT rate is 8%. We will pay any extra. 
Please quote this number CT1000 when ordering 















14 STATION ROAD, NEW BARNET, HERTFORDSHIRE TEL: 01-441 2922 (Sales + 
COMPUTER — LI 
CLOSE TO NEW BARNET BR STATION — MOORGATE LINE 01-449 6596 mien 
COM PONENTS OPEN — 10am to 7pm — Monday to Saturday TELEX: 206755 == )) = 





VISIT OUR NEW SHOP AT 1 WALLCOT BUILDINGS, LONDON ROAD, BATH, AVON. .4!! Products Ex-Stock (part of the Compshop Ltd. Group) 


Please check availability 
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,\| a NewBear 


ay , INTEGRATED CIRCUITS 
Introducing ACORN the - ; | 
new 6502 based microcomputer on Microcomputing I.C.’s 


Standard Eurocard Modules. =| MC 6800 £7.15 


| MC 6821 £4.63 
kit assembled andtested + 15% | MC 6850 £6.74 


£65.00 £75 00 VAT. |.) MCé6810AP $3.61 

7 peli Cos . | MC6840 £12.72 

a MC8602P £2.88 

7 J MC 14536P £3.69 

MEMORIES DOWN IN PRICE a cane ane 
| rs) L , Om On 
4116 only £8.50 =| 280 PIO2.5MHz £7.99 ce: ene ta. 
2102-1 FO.85 2708 °6.99 280 CTC 2. 5MHz £7.99 204.8 KH £3.95 
2102L-1 €0.99 SWATBUG £16.00 Z80A CPU 4MHz £1 3.99 10 MHz £3.50 
2112 £2.25 MC 6803L7 (MIKBUG) ¢£13.65 [mj 804 PIO 4MrHz £10.00 | 1008 MHz £280 
2114 F6.99 plus 15% VAT Z80A CTC 4MHz £10.00 1 8432 MHz  €2.80 


| | aa , , SC/MP11 r888 | 929 MHz £2.60 
ae ama oo me ee SE sme FE fate 7 ’ Wee ae 
: on a : " : : (INS BO60N) 4.0 MHz £2.60 


WE STOCK ‘Ok | INS8154N £8.18 | 50 MHz £2.60 

: £6.00 10.0 MHz £2.60 

VERO. OK TOOLS. JIM PAK. NASCOM. SYM-1. | | £12.00 | 13.478 MHz £3.25 

ITHICA AUDIO. 77-68 BEAR BAGS. SORCEROR. . ee ee | 36.0 MHz £3.25 
HORIZON AND MUCH MORE : £12.56 plus 14% VAT 


en Seated CRCUTS OF. 
=4 Character Generators | Send for a APPLE II 


| 745 262 £13.70 | New 2 IN STOCK 
ete eros UARTS F beams : 
2513 (U) £6.50 | | 
2513 (L £6 50 ar. <j ce AT mice 
MCM 6571P £6.71 402 : | | a ! | 
9368 (7 segment ¢2.45 AY-5-1013 £4.50 booklist | LOW PRI 
display decoder) plus 15% VAT 


prec BOOKS _ 5 PASCALBOOKG OE 


Pascal: User Manual & Report Springer-Verlag £5 .5e 
Problem Solving Using Pascal Springer-Verlag f7 .84 

Programming in Pascal P. Grogono £7.50 
Star Ship Simulation £5.10 A Practical Introduction to Pascal A. Addyman £3.50 
Game Playing with Computers £10.20 


Game Playing with Basic D. Spencer F420 =the PRACTICAL APPLICATION BOO KS on 
SARGON-A Chess Computer Program in Z80 | Programming the 6502 (SYBEX) 
ASSEMBLY LANGUAGE co. The 6800 Microprocessor 
mam 8080A BUGBOOK 
‘@ Data Aquisition Handbook 
77-68 Construction Manual 


= O TERMS AND CONDITIONS O— oe Fundamentals of Digital Computers D. Spencer 


=m National Semiconductors Interface Circuits Data Book 
Minimum official order £10.00 Barclavoard® San Programming a Micro 6502 C.C.Foster 
Postage & packing 30p on Hardware J Semiconductor Circuit Design Vol 1 Fal 


Hardware price plus 8% VAT cial =) Semiconductor Circuit Design Vol 2 TI 
Callers welcome Mon-Sat 9.00-5.30 Welcome 7 
eee cial gion iect | Semiconductor Circuit Design Vol 3 TI 
but please phone us first on 0635 30505 Semiconductor Circuit Design Vol 4 Til 
Opa = ALL MAIL ORDER TO NEWBURY w| Semiconductor Circuit Design Vol 5 TI 


ot : UD ym 


2 ae = ae ‘emena fie = ea == 
bee HO asa SRE ee a ati Pee ERA som ae ed Sn meer a mee 


INTRODUCTO Ry OFFER Newbear Computing Ltd., 


40 Bartholomew St, Newbury, Berks. 
MODEL 700 VDU 0635 30505 


mg Assembled and tested ® Upper case only Visit our Northern office at 2A 
@ 64 characters x 16 lines ® 110-1200 baud Gatley Rd, Cheadle, Cheshire. ae 


£299 with video monitor Tel 061-491-2290 RETURN 
ORDER 
SERVICE 


101 Basic Computer Games D.AHL £6.50 
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